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PREFACE  TO  SECOND  EDITION 


Whilk  the  past  few  ywirs  have  hpm  nmrkwl  by  no  KtarllinK  de\'elop- 
menU  in  otology,  advancCH  of  a  practical  order  hav«  not  been  wholly  wont- 
ing. Our  ronrepiion  of  the  pathology,  prufessee  uf  repair  and  rationale  of 
^catment  of  certain  lettions  has  undergone  vciy  coiisi<lerabIe  uiodificatinn. 
The  Ruu'UHd  oiwmtioii  of  a  few  years  Hgi>  was  a  lx>ni!  operation  pure  and 
simple.  To-day  the  plastic  work  vicn  in  practical  importance  with  that 
upon  the  temporal  bone  itself.  In  other  words,  our  conceptirn  of  the 
important  rfile  which  the  Hoft  parta  may  play  in  post-operative  tissue 
repair  ha:^  led  logically  to  a  different  surgical  technic,  which,  in  turu, 
luis  givoji  us  better  and  quicker  results.  To  re<H)rd  these  develnpnienls 
parts  of  this  chap1<^r  have  been  practically  rcBTittcn.  vVgain,  the  further 
study  of  the  changes  in  the  cerobrot^piiial  Iluid  wvurrtng  in  variouii 
iltsQBtT»i  has  conduced  materially  to  a  more  correct  interpretation  of  the  nien- 
tngeal  lesions  and  disorders  of  utltici  origin  and  ha»  brought  to  light  certain 
sources  of  error  in  diagno^.  Beyond  such  changes  and  ad<litioii»  oa  were 
neceasar)'  to  bring  these  practical  pha.'«eii  of  otolug.v  in  line  with  modern 
ideae,  alterations  in  the  text  and  arraiigement  of  the  aubjeci  matter  have 
been  avoided. 

Two  new  chaptere  have  been  added,  of  which  the  first  is  dei'oted  to 
Barany'a  theory  of  the  cerebellar  control  of  joint  movement«,  with  a  dia- 
cuasioD  of  the  p<}inting  t«sts  in  their  relation  to  vestibular  and  <-erel>eUur 
disee^.  The  second  includes  a  brief  account  of  tlie  various  types  of  war 
deahiess, — deafaeiis  due  U)  direct  injury  of  the  skull,  nen'e  deafness  due  to 
loud  expIoMive  noises,  concussion  cleafnetw  due  to  the  air  diaplaccnienta  of 
near-by  explosions,  psychic  disturbances  of  function,  pithiatism,  etc., — pho- 
noantuk  which  constitute  for  most  of  us  a  prai'tically  new  chapter  in  aural 
disease.  Direct  products  of  militarv'  hardship  and  injuries,  as  these  Iraions 
and  functional  disorders  nndoul>tedIy  are,  their  relation  to  certain  phases  of 
MHue  of  the  commoner  car  lesions  is  sure  to  prondeafniitful  held  for  future 
investigation  and  discussion.  It  is  hoped,  therefore,  that  the  changes  and 
a<lditton<;  which  distinguish  this  e<lition  from  the  tin^t  may  prove  to  be  ol 
distinirt  pract  leal  usefulness  to  studeotd  and  practitioners  of  otology 

Pfni.li'  D.  Kkriuson. 


ui 


PREFACE 


Probably  in  no  branch  of  medicine  have  more  notaTilc  advanccft  been 
achieved  during  the  past  dttade  than  in  otology.  The  wholly  new  field 
of  work  which  has  been  opened  to  us  by  the  sncceasful  invrstifiation  of  the 
Blatic  labjTinth ;  the  npw  light  upon  syphilitic  lesions  of  the  labyrinth  and 
amiitory  nerve  resulting  froiri  the  recent  world-wide  renewal  of  interest 
in  the  ntudy  of  all  pha?*ea  of  syphilis;  and  the  iuvestigations  still  in 
pni?n»s  as  to  the  influence  of  autogenous  vaccines  and  leucocyte  extracts 
upon  certain  phases  of  aural  ilisease, — these  and  other  additions  to  our 
knowledge  have  suggested  now  problems  in  the  working  out  of  which 
labomtory  invest] gntiona  have  hecn  closely  followed  by  practical  thera- 
peutic results. 

In  aural  surpen.'  our  aelivitics  can  nn  longer  he  confined  to  the  narrow 
limits  of  the  tympanum  and  mastoid  process,  but  must  irieludo  the  more 
hazardous  field  of  intracranial  surgery  and  the  yet  more  delicate  and 
difficult  work  upon  the  auditory  labyrinth  itself.  There  is,  then,  some 
jusftification  at  the  present  time  for  yet  another  hook, — i.e.,  an  attempt  to 
present  the  complex  subject  of  otology  in  the  light  of  reoeut  advances. 

If  the  arrnngenient  of  the  subject  matter,  particularly  as  to  the  pro- 
portionate space  given  to  the  different  subiecls,  r^^presents  a  departure 
from  that  usually  followed,  this  han  become  necessary  in  order  to  bring 
the  various  subjects  now  pertaining  to  otology  into  a  true  relation  with 
their  actual  and  proportionate  importam'c. 

Fnr  example,  lahyriiithinc  physiology-,  suppurative  diseases  of  the 
labyriutb,  and  the  surgerj'  of  the  labyrinth,  which  are  usually  rather 
brietly  dealt  with,  are  here  considered  in  three  separate  ehaplers  which 
occupy  a  very  considerable  section  of  the  book.  Again,  the  suppurative 
lesions  of  the  brain  and  meninges  are  acconled  far  more  space  than  is 
asuully  allotted  them  in  text-books  of  otology. 

Tn  the  Section  devoted  to  operative  surgery,  the  plan  of  illustrating 
each  successive  step  of  the  various  operations  has  been  adopted.  This, 
it  is  Micved.  will  be  of  special  value  to  students  of  otology  living  at  a 
distance  from  the  larger  niedieal  centres  and  who  are  therefore  denied  the 
educational  advantages  of  large  siirgieal  elinics.  With  few  exceptions, 
the  illustrationii  throughiiut  the  hook  are  from  original  drawings  made 
under  the  writf-r's  personal  supen-isiou. 


vi  PHEFACB 

In  the  preparation  of  this  manual  the  writer  has  endeavored  to  ^ve 
greatest  prominence  to  the  practical  side  of  otology.  This  has  necessitated 
the  elimination  of  many  time-honored  but  discarded  theories  and  thera- 
peutic measures  which  no  longer  have  any  bearing  upon  the  practice  of 
otology. 

In  conclusion,  I  wish  to  express  my  thanks  to  Dr.  J.  II.  Guntzer  for 
many  valuable  abstracts  from  the  literature,  and  to  Miss  Eleanor  Fry, 
whose  clever  and  anatomically  correct  drawings  form  so  attractive  and 
valuable  a  feature  of  this  book.  I  wish  also  to  express  my  indebtedness  to 
the  publishers,  Messrs.  J.  B.  Lippincott  Company,'  for  many  helpful  sug- 
gestions as  to  the  arrangement  of  the  text. 

Phsjp  D-.  Kerbison. 
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DISEASES  OF  THE  EAR 


CHAPTER  I. 

ANATOMY  AND   PHYSrOLOGY    OP  THE  SOUND- CONDUCTING 

APPARATUS. 


the 


he  divided  into  tbree  parts. 


Ihe 


Anatomicai 

outer  ear  (uurirl(>  and  external  aixlitory  meatus),  the  middle  ear  (tym- 
panum and  stmeturt's  cuntiiined  tlit'reiii).  and  the  inner  ear,  or  labyrinth. 
I'hysiok>gJ rally,  the  organ  of  hearing  must  ho  regardeil  as  consisting  of 
tn'u  distinct  mechanisms, — viz.  (1}  a  sound-conducting  upparntus.  having 
to  do  solely  with  the  conduction,  nr  transmission,  of  sound  wave?;  and 
(2)  a  jKTceptive  meehnniwni,  an  organ  n|W'piaiizud  fwr  the  reception  and 
analysis  of  sound  waves,  and  their  apprt^ciation  a»  sound. 

From  the  view-point  of  the  otologist,  the  lutt^^r  is  much  the  more  prae- 
tioal  and  useful  division,  BUKge^tiiLg  at  once  the  necessan*  separation  of  all 
aural  didorders  into  two  main  groups,— viz.  (I)  thos*-  which  originate  in,  or 
involve  chiefly,  the  lal)>Tinth  or  end-organs  of  the  auditory  nerve  (labyrin- 
thine diseases);  and  (2)  those  depending  upon  pathological  changes  in  some 
portion  of  the  conducting  meclutnii^tn  (.dinseuKit^  of  the  conducting  apparatus). 

The  conducting  apparatus  is  composed  of  the  following  structures: 
the  auricle  and  external  audit<>r>-  meatus;  the  drum  membrane,  and  ossicu- 
lar chain  witli  the  muscles  and  ligaments  attached  thereto;  the  tympanic 
cavity  in  which  the  ossicles  are  Buspt-ndi-d,  and  the  Eust-ochian  tube. 

The  perceptive  apparatus  includes;  the  auditory  nerve,  its  nuclei  of 
origin,  tnmk,  a.s.soeiatinn  fibres,  cortical  nuclei,  its  terminal  fibres  in  the 
cochlea,  and  the  membranous  cochlea  ilself. 

The  Auricle,  or  Pinna  (Fig.  1). — The  auricle  is  an  irroRularly  ovoid 
structure  which  might  well  f»e  described  as  an  outer  terminal  expansion 
of  the  cartilaginou:^  meatus.  It  is  rouglily  convex  posteriorly,  concave 
anteriorly.  It  consists  chiefly  of  a  thin  cartilaginous  plate,  covered  by 
perichondrium,  to  which  the  integument  is  closely  adherent.  The  lower 
dependent  portion,  ronfaining  no  cartilage,  is  composed  of  connective 
tissue  containing  some  fat  cells,  and  is  called  the  lobule,  or  lobe  of  the  ear 
(Fig.  I,  10).  The  free  mftrgin  of  the  cartilaginous  plate  is  curled  toward 
the  anterior  surface  of  the  auricle,  forming  a  narrow  ridge  which  is  called 
IheAWix  (I).  The  helix  begins  in  front  ju«t  above  the  uritJce  of  the  mealu*. 
and  ends  behind  at  a  point  which  marks  the  Ijcginning  of  the  posterior 
border  of  the  lobule.  Separated  from  the  helix  by  anarrow  curvilinear  do- 
prwwion  (tho/(W.^a  of  the  helii,  2),  and  parallel  with  iT-s  posterior  portion, 
is  another  elevation,  known  as  the  antihdix  {4).  The  aiitihelix  dividiw 
above  into  two  arms,  or  crura,  which  inclose  a  triangular  depression,  the 
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fona  of  the  antihelix  (3).  The  antihelix  t«rmi»at«s  Mow  in  a  prominence 
dirpct^-d  forward  and  upward,  callpd  the  antitraaus  (8).  OppopiU?  this, 
but  directed  backward  and  MOini-what  overlapping  the  orifipp  of  the  meatus, 
is  anothrr  projoctinR  lamella  of  cartilage,  the  tragug  (7).  Tlie  tranuH  and 
anlitragus  are  «p|jarated  l»low  by  a  dwp  not«h,  the  tncisura  intertragica 
(9).  These  atructurcB — viz.,  the  antihelix  above  and  behind,  the  anti- 
traRUs  and  incisura  intertragica  below,  and  the  traRUs  in  front — form  tlie 
Iwundaries  of  a  deep  central  depretwton,  the  cvnclui  (5).  In  the  anterior 
part  iif  the  floor  of  this  concavity  is  the  orifice  of  tho  exiemeU  aviditary 
eanaX  (6). 

~  -HelU  <I) 


-Fob*  of  Om  ImIU  («) 

'Foaw  of  lilt  «nUb«lix  C5] 
-Antihslia  (j) 
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'Anlitngtu  l#] 
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Fid.   I.— TbaauricU, 

The  auricle  varies  greatly  in  size  and  shape,  and  also  in  the  angle 
which  its  posterior  siu^ace  forms  with  the  side  of  the  skull.  Its  cnrtilafti- 
nous  frame  consists  of  a  single  plate  of  reticulated  cartilage,  the  various 
folds  of  which  asiist  in  th^*  formation  of  the  elevations  and  depressions 
descrilx'd  alxivc  (Fig.  2). 

Musii.Es  OF  TUB  Auricle. — These  consist  of  two  sets, — viz.  (A)  those 
which  arise  from  the  wde  of  the  head  and  are  inserted  into  some  portion 
of  the  auricle,  their  contraction  starving  to  move  the  auricle  as  a  whole; 
and  (B)  those  which  have  l>oth  origin  and  insertion  upon  Che  auricle  itself^ 
their  contraction  serving  to  cluinKe  Its  form  or  shape. 

(A)  The  muscles  arising  from  the  side  of  the  head  are  three  in  number, 
— vii.,  the  Qttroher^  aurem,  or  aiiriculariii  anterior;  the  aOaUtu  aurem,  or 
auricularis  superior,  and  the  retrahens  aurem,  or  auricularis  posterior. 
While  man  in  the  process  of  evolution  has  tost  the  voluntary  control  of 
these  muscles,  there  are  some  partial  exceptions  to  this  rule,  certain  indi- 
viduals being  able  to  move  the  ear  ia  one  or  more  directions  (see  Fig.  3). 
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The  mcmhrano-cartila^nous  canal  (Fig.  4)  is  an  inward  tubular  exten- 
sion of  the  auricle  Its  ejctcriml  orifice  is  just  behind  the  tragus  in  the 
anterior  part  of  the  floor  of  the  concha.  It.s  carttlapinous  walls  are  deficient 
in  the  upper  and  |j<iHtfrior  part  of  the  canal,  tiii^  (Icficii-ncy  beitiK  supplied 
by  firm  connective  tissue  which  is  continuous  internally  mth  the  periosteal 
lining  of  the  bony  meatus.  The  cartJIaginous  frame  of  the  meatiLs  con- 
sists of  an  irreftularly  tongue-shaped  plate  of  carlilaBe,  curved  longitu- 
dinally  into  a  tortu<nia  trough,  which  gives  form  to  the  outer  half  of  the 

external  canal.  Its  outer  side,  or  bat^\  which  is 
continuous  with  the  cartilaginous  concha,  id 
curvinl  into  an  incomplete  ring,  deficient  above 
and  behind,  which  represents  the  orifice  of  the 
eartilaginuuH  inoaius.  From  this  point  its  mar- 
gins gradually  converge  to  form  the  narrow  strip 
of  cartilage  the  inner  end  of  which  is  firmly  at- 
tached to  tlie  rough  outer  extremity  of  the  lK>ny 
meatus.  At  the  outer  end  of  the  canal,  then, 
the  anterior  wall,  floor,  and  |)art  of  the  posterior 
wall  are  formed  of  cartilage;  but  as  it  extends 
inward,  the  cartilaginous  plate  becomes  nar- 
rower until  at  its  junction  with  the  osseous 
meatus  only  the  floor  is  formed  of  cartilage. 
The  cartilaginous  canal  is  rendered  less  rigid  by 
two — t-onictinies  three— fissures,  passing  through 
its  anterior  wall.  These  fisHunv,  more  or  less 
vertical  in  direction,  and  transverse  to  the  long 
axis  of  the  canal,  are  called  tlie  fissures  of  San- 
torini.  They  render  the  canal  more  pliable  and  lessen  the  amount  of 
trauma  in  certain  surgical  operations  requiring  great  di><plncpment  of  the 
auricle.  The  general  direction  of  the  merabrano-cartilaginous  canal  is 
inward  and  somewhat  upward  and  backward. 

DKVEiflPUENT  OF  THE  OssEous  Meatx-s. — Thc  cxtcmfil  suditory  canal 
preaenta  marked  differences  in  the  adult  and  the  infant  at  term.  In  order  to 
obtain  a  clear  view  of  the  anatomy  of  the  conducting  apparatus,  it  is  necos- 
Bary  to  refer  briefly  to  the  development  of  the  temptjral  bum-,  and  trace  cer- 
tain change.i  which  it  undergoes  between  birth  and  the  niidille  of  the  fourth 
year,  when  it  atlain.s  essentially  the  adult  ty]>e.  At  birth  the  temporal 
bone  is  separable  into  three  distinct  parts,— the  pr-tnymasloid,  the  squarTio- 
zygtmialic,  and  the  lympanic.  A  fourth  part,  the  styloid  process,  is  carti- 
laginous at  birth,  and  forms  no  part  of  the  organ  of  he^ng  (see  Plate  I). 
In  the  primordial,  or  cartilaginous,  skeleton  tliere  is  but  one  reprt- 
sentative  of  the  future  temporal  Irone,— vir.,  the  so-called  cartilaginous 
ear-capsule,  which  encloses  the  otic  vesicle  and  its  outgrowth.s  (cochlea 
and  semicircular  canals),  and  therefore  constitutes  the  essential  part  of 
the  organ  of  hearing.  This  is  later  converted  by  numerous  centres  of 
ossification  (Hert wig- Mark)  into  the  os  petrosum,  or  petromastoid.  On 
iim  outer  aurface  of  the  oe  petrosum  (Plate  I,  5)  is  an  irregular  depression 
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or  concavity,  which  repreeente  the  cavity  of  the  middle  ear,— its  bounda- 
ri«  constituting  the  inner  wall,  floor,  roof,  and  also  parts  of  the  anterior 
and  posterior  walls  of  the  tjinpanum.  The  tympanic  cavity  is  completed 
by  the  squania  and  tympanic  ring,  which,  with  the  drum  meinbranc, 
form  what  in  the  adult  ticcomes  the  outer  tympanic  wall. 

The  tympanic  ring  and  squamoeygomatic  portion  of  the  temporal 
bone  have  no  developmental  relation  to  the  cartilaginous  cranium,  being 
developed,  each  from  a  Hingle  centre  of  oesiGcfttiou  (HeiKler),  from  the 
connective  tissue  of  its  envelyplng  membrane.  The  tympanic  rinR  (Plate 
I,  7)  at  birth  is  a  small,  somewhat  flattened  ring  of  bone,  which  is  defictent 
in  its  upper  and  anterior  eif^hth.  Its  inner  concave  margin  presents  a 
groove  (sulcus  tjinpanicus)  for  the  attachment  of  the  tympanic  mem- 
brane, or  membrana  teiwa.  The  tympanic  rinji  is  applied  against  the  outer 
surface  of  the  os  petrosum,  shutting  in  the  lower  and  outer  part  of  the 
infant  middle-ear  cavity.  Firm  osseous  union  occurs  during  the  first  year 
of  life.  The  squamozygomatic  (Plate  1,  G)  in  the  new-born  infant  is  a 
flat  plate  of  bone  which  externally  is  di\'ided  into  two  surfaces  by  the 
email  zygomatic  process.  Above  the  zygoma  is  the  shell-like  lamina  of 
bone  which  forms  part  of  the  outer  wall  of  the  mid-cranial  fossa.  Below 
lhf>  zygoma,  the  squama  is  formed  of  two  plates,  an  outer  and  an  inner. 
The  outer  plate,  passing  downward  and  somewhat  inward  from  the  level 
of  the  zygoma,  forms  the  outer  wall  of  the  tjTnpanic  vault.  Its  lower 
border  is  concave,  and,  by  articulation  with  the  two  extremities  of  the 
t^'mpanic  ring,  compEet4.>8  the  bony  circle  surrounding  the  drum  membrane. 
The  bony  ring  thus  formed  is  of  irregular  outline.  That  part  of  it  formed 
by  the  lower  margin  of  the  outer  plate  of  the  squama  is  ungrooved  and  does 
not  give  attachment  to  the  membrana  tensa,  or  drum  membrane  proper. 
It  represents  the  arc  of  a  small  circle,  and  is  known  as  the  Rivinian  aeffment 
(Plate  I,  9,  e).  The  tense  membrane  (membrana  propria)  is  attached  only 
to  the  grooved  concave  margin  of  the  tympanic  process  and  between  its 
upper  margin  and  the  lower  margin  of  the  squama  is  a  space  known  as  the 
Rivinian  notch  (9,  e).  This  space  in  the  living  subject  is  closed  by  the 
membrana  (laccida,  or  Shrapnell's  membrane,  to  bo  described  later. 

Tlie  inner,  or  horizontal,  plate  of  the  squama  bends  inward  at  about 
the  level  of  the  zj-goma,  and,  by  articulation  with  the  tegmen  tjTiipani, 
enters  into  the  formation  of  the  Hoor  of  the  middle  fu««a  of  the  skull  (8,  a). 

The  articulations  of  the  bones  which  unite  to  form  the  infant  temporal 
bone  are  clearly  indicated  by  the  illustrations  of  Plate  I.  Fig.  9  shon-s  the 
temporal  bone  of  an  infant  a  few  weeks  old.  It  docs  not,  however,  cor- 
rectly intUcale  its  position  when  in  articulation  with  the  other  bonea  of 
the  cranium.  This  is  better  shown  by  Fig.  10,  in  which  the  drum  membrane 
is  fihomi  foreshortened  by  its  very  oblique  position.  In  fact,  so  nearly  do 
the  tymiunic  ring  and  drum  membrane  approach  the  horizontal  plane  at 
birth  that  they  seem  to  constitute  the  inferior,  rather  than  the  outer,  wall 
of  the  tympanic  cavity  at  this  stage  of  tymi^anic  development. 

The  external  auditory  canal  and  drum  membrane  of  the  infant  at  term 
present  the  following  differences  from  the  adult  type:  (1)  There  is  no  bony 
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meatUB;  the  dnim  membrane  is,  therefore,  not  protected  by  its  position 
ftt  the  furxdufi  of  a  bony  canal,  but  lie^  in  the  same  plane  m  the  outer 
inferior  surface  of  the  skull.  Its  piwitioa  more  nearly  approarhes  the 
horizontal  plane  than  in  the  adult.  (2)  The  entire  exti'rnal  canal  is  mem- 
brano-enrtilajiinous;  it8  direction  is  outward  and  upward,  so  that  the 
tb'utn  ini.'nil)raiiL>  and  the  roof  of  th(>  tiiejiius  are  nearly  in  the  Haine  plane. 
The  floor  of  the  canal  ia  in  contact  uith  the  roof.  These  facts  have  a 
praetieal  hearinK  upon  the  examination  of  the  cjirs  of  infants,  it  bein^ 
necessary  by  dowTiward  traction  of  the  lobe  to  draw  the  inferior  wall 
away  from  the  roof,  and  change  the  direction  of  the  canal  so  that  the 
drum  membrane  may  \k  brought  into  view. 

Posi^NATAL  Changes. — Shortly  after  birth  the  following  changes  are 
inaugurated:  By  deposition  of  new  bone  upon  the  outer  surface  of  the 
tympanic  process  or  ring,  this  bone  is  converted  into  a  bony  troufth,  which 
forms  the  anterior  wall,  floor,  and  greater  part  of  the  posterior  wait  of  the 
bony  cunal.  That  the  conversion  of  the  tympanic  ring  into  a  partial 
canal  is  effected  solely  by  deposition  of  new  bone  upon  its  outer  surface  if 
evidenced  by  the  position  of  the  sulcus  tytniiariicus,  which  renijuns  un- 
changed,— i.e.,  at  the  iimer  marjfin  of  the  canal,  t'oiiicidently  with  these 
changes  in  the  tympanic  ring,  the  roof  of  the  osseous  meatus  is  formed  by 
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the  following  changes  in  the  squaraa:  The  outer  plate  is  gradually  bent 
inward  at  the  level  of  the  zygoma,  thus  forming  an  angle  with  the  superior, 
pari<-tal  plate  and  hnally  in  the  adult  Iwne  assuming  a  position  nearly, 
but  not  quite,  horizontal.  That  the  superior  wall  of  the  bony  meatus 
results  largely  from  this  Ijcndiiig  of  thi>  outer  plate  of  the  Bquatiia,  rather 
than  from  mas«4'd  deposition  of  bone  at  any  particular  point,  is  shown  by 
the  changed  relation  of  the  posterior  root  of  the  zygoma,  which  at  birth 
is  5  to  0  mm.  alrave  the  upper  margin  of  the  tympanic  orific<>,  and  in  the 
•duU  marks  the  upper  boundarj-  of  the  Ixmj'  meatu^i  (Fi^.  11  and  12,  a). 
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These  chaiw*  proffrew  with  remarkable  rapidity,  80  that  early  in  the 
Rpconfl  year  of  life  the  drum  membranR  is  located  at  the  fundus  of  a  short, 
incomplete,  but  well-defined  canal.  Coincident  with  the  develupment  of 
the  lx)ny  canal,  chanKcs  quite  ils  marked  are  taking  place  in  the  mcmbrano- 
cartilHg:inuiis  meatus.  As  the  tyriipanie  ring  iR  built  nut  intn  a  \HH\y 
trouKh,  the  anterior  wall,  floor,  and  pwterior  wall  of  the  membranou* 
meatus  are  dran'n  downward  and  outward,  becumlnK  adherent  as  a  mem- 
hrano-cutaneoutt  lininK  to  the  walls  of  the  osseous  canal.  The  floor  of  the 
membranous  meatus  is,  therefore,  no  longer  in  contact  with  the  roof.  At 
the  end  of  the  first  year,  the  interior  of  the  meatus  in  its  natural  position 
no  longer  presents  the  apiK-itronce  of  a  transverse  slit  as  at  birth,  but  of  a 
tube  with  a  well-defined  lumen. 

The  Osseous  Meatus. — In  the  adult  lh&  bony  canal  presents  fairly 
consBBJit  cbaracterislie*!.  ItA  four  walls — i.e.,  the  supi>ritir,  anterior,  infe- 
rior, and  posterior— differ  in  structure,  conformation,  and  length.  'I'he 
superior  wall,  or  roof,  is  formed  of  the  outer  plate  uf  the  squama,  its 
direction  from  without  tjeing  inward  and  sliRhtly  downward.  The  an- 
terior wall  juid  floor  are  formed  of  very  dense  Iwne,  and  developfrd  wholly 
from  the  tympanic  ring.  They  are  markedly  convex  in  the  direction  of 
the  long  axis  of  the  canal.  The  greatest  convexity  of  both  the  anterior 
wall  and  tkxir  \o  found  at  a  point  nearer  the  inner  than  the  outer  extremity 
of  the  canal.  This  is  the  narrowest  part  of  the  Iwny  meatus  and  is  called 
the  iMhmus.  Beyond  the  iKthmus,  the  floor  dips  wtrongly  downward  to  the 
point  of  attachment  of  the  inferior  margin  of  the  drum  membrane,  forming 
a  depression,  or  sulcus,  in  wliich  foreign  bo<lies  if  small  may  he  hidden  from 
view.  The  posterior  wall  is  composed  in  part  of  the  dense  tjinpanic  plate* 
and  partly  of  the  premastoid  plate  from  the  outer  lamella  of  the  squama. 

A  consideration  of  the  relative  length  of  the  difTerent  walls  of  the  canal 
helps  one  to  appreciate  the  oblique  position  of  thi-  drum  membrane.  The 
anterior  wall  is  longer  and  projects  5  or  fi  mm.  further  inward  than  the 
posterior  wall,  and  the  floor  projects  further  inward  by  5  or  6  mm.  than 
the  roof.  As  the  inner,  terminal  marginM  of  thcsp  walls  merge-  into  the 
elliptical  frame  or  groove  which  s»pp()rts  the  drum  membrane,  it  is  obvious 
that  the  latter  occupies  a  jilane  wiiieh  form.s  an  obtuse  angle  with  the 
superior  and  posterior  walls,  and  an  acutu  angle  with  the  anterior  wall  imd 
floor.  The  drum  membrane  is,  thi-refore.  not  ptaceil  vertically  or  at  right 
angles  to  the  long  axis  of  the  canal,  its  outer  surface  looking  outward, 
downward,  and  forward. 

Politzer  gives  the  average  length  of  the  four  walls  of  the  bony  canal 
as  follows:  superior  wall,  14  mm.;  inferior  wall,  10  mm.;  posterior  wall, 
15-16  mm.:  and  anterior  wall  17-18  mm.  Some  years  ago  the  author 
made  careful  meaisurenit-nts  of  a  series  of  boric«  with  a  view  of  determin- 
ing the  length  of  the  postero-supcrior  canal  wall, — t.f.,  taken  from  the 
annulus  tympanicus  internally  to  the  spine  of  Henle  externally,— and 
found  variations  between  12  and  18  mm.,  the  average  being  14.5  mm. 
Obviously  the  length  of  the  bony  canal  is  subject  to  very  considerable 
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variations  in  different  lndi\-icIuaJs.  Cross  section  of  the  outer  third  of  the 
bony  meatus  shows  it  to  lie  of  rather  circular  form,  whereas  internally — 
i.e.,  Iieyond  the  isthniuR — it  licRcinn-fl  clliptieal. 

The  external  auditory  eanal  fis  a  whole  presents  great  variations  in 
ditTrreni  individuals.  Some  are  wide  and  nufHoiently  straight  to  allow 
easy  Inspection  uf  the  drum  mem- 
brane, while  others  are  narrow  and  i 
present  curves  nect-ssitating  con- 
siderable manipulation  in  order  to 
bring  the  lower  half  of  the  drum 
membrane  into  view.  The  length 
varies  from  1  to  I^  inches,  l}4 
inchn  being  about  the  average.  Uf 
this  the  bony  canal  forms  rather  less 
than  half.  The  membrano-carti- 
laginous  portion  is  somewhat  curled 
uiH>n  tin  lung  axis,  and  is  rather 
wider  in  its  central  portion  than  at 
its  orifice  in  the  concha  or  at  its 
junction  with  the  bony  meatu-s. 
The  long  axes  of  the  two  portions 
of  the  canal  are  not  in  the  sumo 
straight  line,  the  membrano-carti- 
laginuuH  part  being  directed  inward 
and  slightly  upward  and  backward, 
and  the  ohs<'ous  canal  inwani  and 
slightly  downward  and  forward.  It 
is  often  neces.sar>",  therefore,  in  order  thoroughly  to  inspect  the  drum 
membrane,  to  draw  the  auricle  upward  and  backward,  thus  bringing  the 
two  jvjrtions  of  the  canal  into  the  same  straight  line  and  the  lower  portion 
of  the  niembruna  tynipani  into  view. 

The  integument  lining  the  auditory  canal  is  continuous  externally 
with  that  of  the  concha,  and  internally  with  that  covering  the  outer  sur- 
face of  the  drum  membrane.  The  skin  covering  the  drum  membrane  and 
canal  seems  to  grow  eccontricaHy  from  a  point  at  the  centre  of  the  mem- 
brana  tympani,  light  substances; — e.g.,  small  dixkfi  of  paper — attached  to 
any  part  of  the  drum  membrane  being  fo^und  to  travel  first  to  its  peripherj' 
and  thence  along  the  wait  of  the  canal  to  the  concha.  The  integument  is 
much  thicker  in  the  membrano-cartilaginous  than  in  the  bony  meatus. 
in  the  merabrnjioua  eannl  it  is  from  1  to  I !  jj  mm.  in  thickness,  and  contains 
hair-foMicles,  sebaceous  glands,  and  ininiennis  ramiminous  glands.  The 
latter  are  arranged  thickly  in  the  posterior  wall  and  floor.  The  ducts  of 
the  cerununous  glands  may  open  either  directly  into  the  auditory  canal 
or  into  the  hair-fntlieles. 

The  Tympanum-^ The  tympanum  (tympanic  or  middle-car  cavity) 
VB  the  name  applied  to  the  bony  space  which  contains  thti  ossicular  chain. 
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,Its  outer  wall  is  composed  largely  of  ths  drum  membrane,  and  but  for  thia 
jctur«  it  would  be  opea  to  the  outside  air  l>,v  way  of  the  external  audi- 
'tory  canal.    It  docs  communicate  with  the  nasopharynx  by  means  of  the 

Eustachian  tube.  The  roof  of  the  tympanum  lies  on  a  plane  considerably 
ihiRher  than  the  roof  of  the  bony  meatus,  and  it?  floor  lies  below  the  level 
>«f  the  (lour  of  the  twny  catial.    This  fact  has  led  to  it£  being  conHidcred  as 

composed  of  three  partv,— namely: 

(1)  The  vault  (attic,  epitAinrwnic  apaee),  or  that  portion  of  the  tym- 
panic cavity  lying  above  thf  level  of  the  short  proeesa  of  the  malleus. 

(2)  The  atrium,  or  that  portion  of  the  middle-ear  cavity  the  upper 
and  lower  boundarit»  of  which  arc  horizontal  lines,  or  pUuie&,  passing 
(hrouKh  the  upper  and  lower  margins  of  the  memlirana  tensa. 

(3)  The  h\fi>utijmpnnic  npnce,  or  that  part  lying  below  the  level  of  the 
£uor  of  the  bony  canal  (Fig.  14), 


% 


^il^;^ 
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na.  14. — VntJaal  wcIIod  Utrontb  tymtxuuc  ^svliy  nri'l  bony  mestus.     Above  line  A-B,  lyagwdt 
TMilS.     Vttirvfii  tlBM  A-S  Mkd  C'D,  cirium.     Bokiit  liiw  C-O,  hypulynpuOc  tpAM. 


Tlie  tympanum,  or  middle  ear,  vicwtnl  a«  a  whole,  is  an  irreRidarly 
wodge-sha|)ed  cavity,  lying  for  the  most  part  Ix-tweon  the  outer  surface  of 
tho  petrous  Iwinc  and  the  drum  membrane.  Its  greatest  diameter  is  the 
vertical:  its  smallest  is  from  without  inward, — \.e.,  from  the  drum  niera- 
brane  to  the  innrr  tympanic  wall.  Its  roof  corresponds  in  position  with 
the  floor  of  the  inidiile  cerebral  fossa;  its  floor  is  in  relation  H*ith  the  jugular 
fo8»a  which  lod^ea  the  bulb  of  the  jugular  vein.  The  roof  is  much  wider — 
from  without  inward — than  the  floor,  which  measures  but  2  to  3  mm. 
The  gradual  conver^uce  from  above  downward  of  the  outer  aud  inner 
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walls  brinfcs  the  ea^nty  of  the  tympanum  somrwhat  into  the  form  of  a 
wedge,  the  edge  of  wiiich — directwl  downward  and  inward — correspomis 
with  the  tymi>anic  floor. 

The  tympanic  ravity  presents  six  walitt,  which  call  for  careful  study. 

The  Innkh  Wall  (FIk-  15). — ^The  inner  wall  of  the  tympanum  is 
formcti  by  the  outer  surface  of  the  petrous  l>one.  It  presents  the  following 
important  landmarks:  At  a  variable  distance  above  the  mid-point  between 
the  roof  and  floor  is  a  well-marked  ridge  running  from  Ijoforn  liaekward 
(Fig.  15,  a),  and  forming  a  natural  Iwundary  line  between  the  inner  wall 
of  the  vault  and  the  inner  wall  of  the  atrium.  Thii)  is  formed  by  the  outer 
wall  of  the  Fallopian  eanal,  whieh  lodgeH  the  facial  nerve.  Just  Iielow  the 
posterior  half  of  the  facial  ridge  \»  an  oval  deprest<>i<iu,  the  fossa  ovali»,  at 
the  bottom  of  which  the  oval  unndow  (Fig.  Ifi,  ft)  is  plainly  visible.  The 
long  diameter  of  the  oval  nindow  is  horizontal.     It  leads  inward  and 
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RnuDd  window  (d) 
Fia.  lit. — iBDroi  t/nipanio  wall  (dnuo  numbrasc  Mid  outer  buny  wall  at  tjnnpaiue  rinit  ictnavod). 


lewhat  backward  uilo  the  central  cavity  of  the  bony  labyrinth  (vesti- 
bule). In  the  living  subjeet  it  i?  elosfd  by  the  fof)t-plate  of  the  stapes. 
Below  the  oval  window  the  inner  wail  bulRefi  into  the  cavity  of  the  atrium, 
forming  a  rounded  eminence,  convex  from  above  downward,  called  the 
prnmoniory.  This  ])n)miiieuee  in  fiirtned  by  part  of  the  (irt-t  turn  of  the 
cochlea.  In  form  it  resembles  roughly  the  lateral  half  uf  a  cone  divided 
longitudinally  from  apex  to  base,  the  apex  being  directed  forward  and  the 
base  lackwanl.  Iminediittely  behind  t  be  promontor>'.  and  Mow  and  some- 
what behind  the  oval  mndow.  Is  another  deprp?wion,  the  niche  of  the  round 
window  (15,  rf).  From  this  niehe  a  Bomowliat  eirrular  orifin',  the  fenestra 
rotunda,  leads  forward  and  inward  into  that  portion  of  the  spiral  tulx- of 
the  cochlea  known  afi  the  scala  tympaiii.    The  round  window  is  closed  by 


a  delicate  membrane  winch  hus  n-ccived  the  mime  membrana  tj/mpani' 
aecundaria  (Scarpa).  Again  conipariiig  tiie  prumuntory  lo  a  diviiled  ponc, 
we  find  that  the  apex  is  lost  near  the  junction  of  the  inner  and  ant^i-rior 
walls,  or  rathor  where  the  anterior  wall  merges  into  the  funnel-sha]>ed 
orifice  of  the  Kustachiautube  (e).  Just  above  the  Eustachian  tulw  is  the 
canal  for  the  teiiwr  tympjini  muscle.  That  portion  of  the  tensor  t>'mpani 
cannJ  presenting  upon  the  inner  wall  uf  the  tynip:inuni  is  usually  incom- 
plete (15,/).  It  pa-sses  obliquely  upward  anil  backward  above  the  prom- 
ontory to  a  point  in  front  of  the  anterior  end  of  the  oval  window.  H<'n*  it 
terminates  in  a  thin  lamella  of  bone,  eurled  somewhat  outward  (proce^ius 
cochleariformis).  around  which  the  tendon  of  the  tensor  tympani  turns  to  ■ 
pass  outward  and  downward  to  itM  attaehnn-nt  to  the  hammer  hamlle.  ^ 
Pawinji  now  to  the  vault,  we  find  just  above  and  parallel  with  tlie  [juBterior 
end  of  the  facial  ridge  a  linear  elevation  of  the  inner  wall.  This  elevation 
marks  the  position  of  the  external  or  horizontal  semicircular  canal.  It 
occurs  not  as  a  dii^tinct  ridge,  but  nmply  as  a  longitudinal  bulftins  of  the 
inner  wall  at  this  point  (15,  c).  It  is  charaeterizccl  eliielly  by  the  smooth 
and  ivory-Iiko  density  of  the  bone  in  this  situation. 

Thb  SupKttioft  Wall  (Fig.  Ifi). — The  roof  of  the  tympanum  is  of 
surgical  interest  chielly  from  the  fact  that  its  upper  surface  forms  part  of 
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the  floor  of  the  middle  cerebral  fo8i«a.  It  is  of  varying  thickness  in  differ- 
ent bom-s,  is  often  excwilingly  thin,  and  occasionally  exhibit*  defects  of 
continuity  (apertures),  in  which  case  the  cavity  of  the  middle  ear  is  sepa- 
ratee! fnim  the  middle  fos-sn  of  the  skull  only  by  loose  conntTtive  tissue. 
The  plate  of  Ijone  forminR  the  roof  is  a  direct  continuation  of  that  covering 
the  superior  surface  of  the  petrous  bone.    Externally  it  ia  united  to  the 
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inner  borizontal  plate  of  the  squama,  forming  the  petrotquamo«al  eutme, 
which  if)  plainly  viKJhJe  in  infancy  &n(]  orca-sionatly  porststa  in  arltilt  life. 
A  BtatMinMit  rt'poatwl  in  povithI  U-xt-lMiuki*  ik  to  the  ellect  that  the  inner 
borizonlfil  plate  of  the  nquatna  enters  into  the  formation  of  the  tjinpanic 
roof.  This  statement  is  not  correct.  In  any  temporal  bone  in  which  the 
petrosquanioeal  suture  can  be  recognized,  it  will  1^  fuund  that,  if  we  make 
a  vertical  perforation  downward  through  this  suture,  the  instrumont  will 
appear  l>clow  in  the  bony  meatus  and  not  in  the  tympanir  cavity.  The 
roof  of  the  t>7npaniim  is  formoti,  therefore,  wholly  by  the  superior  plate  of 
the  06  petriisum. 

The  Anterior  Wall  (Tig.  17).— The  upper  and  lower  limit*  of  the  ante- 
rior wall  of  the  tympanum  aro  not  clearly  defined.  Superiorly  it  merRes 
by  a  gentle  curve  into  the  roof,  and  l^elow  it  preM>nl4>  no  angle  of  junction 
or  natural  landmarlc  Roparating  it  from  the  tympanic  floor.  Internally 
and  externally  its  limits  are  clearly  defined  by  tbe  inner  and  outer  walls. 
It  present*  two  prominent  landmarks, — nftmely,  the  mouth  of  llic  Eueta- 
chiiui  lube  and  lius  canal  fur  the  ten^rir  tytn)>ani  muscle.     IVo  or  three 
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mm.  above  the  level  of  the  tympanic  Hour  is  the  tympanic  orifice  of  the 
Eustachian  tube  {Fig.  17,  a).  Thf  length  v(  this"  bony  canal  averages 
ahrmt  12  mm.  Its  direction  from  the  tympanum  is  forward,  inward,  and 
downward.  Just  above  the  Eustachian  orifice  is  the  beginning  of  tbe 
tympanic  portion  of  the  canal  for  the  t<'n«or  tympani  muscle  (e),  which  has 
already  lioen  described  in  connection  with  tbe  itiiier  tympanic  wall.  This 
canal  begins  at  the  base  of  the  skull  in  the  anterior  part  of  tiie  |K'trous  bone. 
In  itfl  paasace  through  the  petrous  boue  it  lies  just  above  and  internal  to 
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the  BusUcIiian  canal,  from  wliich  it  is  separated  by  a  thin  lamella  of  born.-. 
Tlie  lowiT  portion  of  the  auterior  tympanic  wall  is  in  relation  to  the  canal 
for  the  internal  oarotid  artorj-.  In  this  situation  the  l»on,v  plate  sepiiratinjf 
the  middlt'-car  cavity  from  the-  artory  is  in  somt-  bones  excwdingly  thin. 

The  Posterior  Wall  (Fig.  18). — The  posterior  wall  pnaents  two 
portions  which  must  he  examined  W'parately, — namely,  the  posterior 
wall  of  the  vault  and  the  i>osterior  wall  of  the  atrium.  The  posterior 
wall  of  the  vault  prt'sents  cpntrally  a  lar^e,  irregularly  triangular  opening 
the  base  of  which  iij  directed  upward  and  the  apex  downward.  This  tri- 
angular opening  is  known  aa  the  aditus  ad  antrum,  and  marks  the  divid- 
ing line  between  the  t>'mpanic  vault  and  the  so-called  mastoid  antrum. 
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na.  18.— SaeUoo  •bvwio*  pocivrior  wall  at  tjnipanum. 

The  antrum  in  reality  i«  nothing  more  than  a  posterior  pmlongation  of  the 
vault.  The  posterior  wall  of  the  atrium  is  narrow  from  within  out,  its 
greater  diameter  lieing  the  vertical.  Ite  chief  landmark  is  a  small  pyra- 
midal process  {])rocessus  pymmiilalie)  which  projects  forward  into  the 
atrium  a  little  above  the  mid-point  between  the  round  and  oval  windows. 
It  incloses  a  canal  which  contains  the  stapedius  muscle,  and  presents 
at  its  apex  a  small  opening  through  which  the  stapedius  emerges  to  pass 
forward  to  its  attachment  to  the  neck  of  the  stapes. 

The  Infeiiior  Wall  (Fig.  19). — The  floor  of  the  t.vmpanum  is  a  nar- 
row space  inclosed  between  the  lower  segment  of  the  annulus  tympanicus 
externally  and  the  inner  wall  of  the  hj-potympaiiic  space  internally. 
Viewed  from  above  downward,  it  appears  as  a  narrow  depression,  5  to  7 
mm.  long  and  2  to  3  mm.  wide,  eimtaining  more  or  l.'ss  cancellous  or  di- 
ploic tissue.  This  diploic  tissue  throws  into  elear  relief  the  hard,  compact 
bone  of  the  Hour  of  the  osseous  cjinal,  whieli  forms  its  outer  Iwnmdary. 
The  floor  of  the  t>-mpanum  is  in  relation  anteriorly  with  the  canal  for  the 
internal  carotid  artery,  posteriorly  with  the  jugular  fossa.  The  bony 
plates  separating  the  h3T>otympamc  space  from  the  artery  in  front  and 


1 


former]  chiefly  by  the  mcnibrann  tympani;  but,  sinw  the  middle  ear  ex- 
tends in  all  directions  sumeH'tiat  beyond  Iha  limits  of  the  ilriim  membrane, 
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tWre  is  a  peripheral  frame  of  bone  which  must  be  accounted  for  &s  part  of 
the  outer  wall.  This  in  thn  atrium  and  h>7H)tympanic  Rpace  consistfl  of 
the  inner  surface  of  the  t>-mpaiiic  ring.  In  the  vault  the  outer  wall  ia 
fornie<i  of  the  thickened  inner  edge  of  the  outer  inferior  plate  of  the  equama. 
This  prewiil.s  iisiiuMy  n  fiiirly  compact  Kurface  of  Ijone  (Fig.  20). 

The  Annulus  Tympanicus. — The  inner  margin  of  the  bonj^  meatus 
forms  an  irreg:idBr  ring  (annulus  tympanicus),  to  which  the  drum  mem- 
brane is  attached.  Owing  to  inequalities  in  the  lengths  of  the  <lifferait 
wiJIs, — the  fl"or  and  aiitorior  wall  being  longi^r  and  extemiing  further 
inward  thiui  the  roof  and  the  posterior  wall, — this  ring  is  irregularly  ovoiil 
or  elliptical  in  fhape,  the  long  axis  of  the  ellipse  being  from  above  down- 
ward and  fonvard.  Thew  peculiarities  also  explain  the  oblique  position 
of  the  drum  nu'tnbrane,  which  ix  not  at  right  anghw  to  the  long  axits  of  the 
Iwny  meatus  but  forms  di'cidc<Uy  obtuse  angles  with  its  roof  and  posterior 
wall. 

The  Drum  Membrane. — The  membrana  tympani  i»  the  Rtrong  lamina 
of  fibrtiup  tiKsuc  which  forma  the  miter  Itonndary  of  the  middle  ear.  It 
is  covere<i  externally  by  integument  continuous  with  that  hning  the  ex- 
ternal auditory  canal,  internally  by  mucou.^  membrane  continuous  with 
that  covering  the  tympanic  walls.  Centrally  it  is  drawn  inward  by  the 
lower  end  of  the  hammer  handle,  to  which  it  is  attached,  so  that  it^  outer 
surface  is  concave.  It  is  attached  peripherally  to  the  concave  margin  of 
the  annulus  tympanicus,  80  that  it  noccwarily  aj^sumes  the  ublique  posi< 
tion  of  thiit  bony  ring,  its  outer  surfnce  looking  outward  and  also  stronfrfy 
downward  and  forward.  So  intimately  is  it  connoctod  with  certain  parts 
of  the  malleus  that  it  is  impossible  to  give  any  practical  description  of  the 
flnim  membrane  without  aKsuming  some  knowledge  of  the  anatomical 
peculiarities  of  that  tittle  bone.  We  shall  pause,  therefore,  in  ordw  to 
dewribf  briefly  the  oitsicular  chain. 

The  Ossicles. — The  auditory  €}BsicIes  are  a  system  of  little  articulat-ed 
bones,  three  in  niimlwr,  which  connect  the  drum  membrane  with  the 
labyrinth.  The  malleus,  placetl  exf-rmally,  is  directly  coimecU'd  with  the 
drum  membrane;  the  stapes,  the  smallest  of  the  three,  present*  a  flat- 
tened ljean-«haped  surface  which  fits  into  and  closes  the  oval  window; 
and  the  incuit,  or  middle  Iwno,  articulates  externally  with  the  malleus  and 
internally  M-ith  the  staples,  thus  forming  a  chain  of  movable  levers  which 
responds  ea.sily  to  the  slightest  movements  of  the  drum  membranr  and 
transmits  all  sonorous  impressions  through  the  oval  window  to  tho  laby- 
rinth and  end-organa  of  the  audifory  nerve 

The  uau,f:i;»,  or  hammer  (Plate  11,  22),  k  the  only  one  of  the  ossiclee 
which  is  in  dir(K;t  contact  with  the  drum  membrane,  and  is  therefore  the 
only  one  which  can  invariably  lie  seen  through  the  auditory  ctanal.  The 
hfad  (22,  A)  is  the  upper,  rounded  portion  which  articulatos  with  the  body 
of  the  incus.  It  is  smooth  in  all  its  aspects  except  the  posterior,  which 
presente  an  irregular  siu-face  for  articulation  with  a  rough  depression  on 
the  anterior  surface  of  the  incus.    It  terminates  below  in  a  constricted 
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Pi«.  31. — OMidM,  right  uid  laft,  only  ■lightly  enUrgod  >bav«  Htual  na». 


7ia,  23. — Malleus,  enlarged;  A,  bead;  A,  articukr  pToceu;  C,  cog-proceu;  Z>,  neck;  £,  hamnMr 
haadle;  F,  umbo,  G,  ahort  proceaa. 

Fia.   23. —  Incuai  A,  body;  B,  ahort  prooeaa;  C,  Iodk  arm:  D,  cog-proceas. 

Fid.  24. — 8t«p«a;  A.  head;  B.  neck:  C.C,  crura;  D.  foot-plate. 

Pia.  2f. — Oaaiolea  in  articulation;  A,  coi-prooeaaea  In  appoaitUM);  B,  inoudo-atapadial  Joint;  C, 
foot-pUu. 
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portion,  *the  ne^  (22,  D).  Passing  downward  and  backward  from  the 
neck  is  a  narrow  shaft  of  hvone  called  tKp  hammer  handle,  or  TTianubrium 
mallei  (E).  The  handle  prewjiits  two  rather  Kharp  edge*, — an  extem&I 
edge  attached  io  the  drum  membrane,  and  aa  inner  ed^e  directed  toward 
the  inner  tympanic  wall.  These  two  edges  ore  separated  by  two  compara- 
tively broad  surfaces  which  are  directwl  forward  and  bHckw:ird  respectively. 
At  it«  lower  extremity  the  hammer  handle  broadens  into  a  ftomewhat 
flattened  surface  of  bone  callctl  the  umbo  (F).  At  the  beKinninK  of  the 
external  margin  of  the  hammer  handle,  or  rather  at  its  jimction  with  the 
neck,  is  a  short,  pointed  process  of  l>one,  directed  outward  and  somewhat 
forward  and  upward,  the  ghort  proce»8  (G).  This  also  is  in  contact  with 
the  drum  membrane,  which  it  puahea  before  it  into  the  ca\*ity  of  the  audi- 
tory canal.  As  viewed  by  reflected  light  through  the  auditory  meatus,  it 
appears  as  a  umall,  whitish  glistening  projection  in  the  upper  anterior 
qua«irant  of  the  membrana  tympani,  and  constitutes  one  of  the  most 
constant  and  useful  landmarlM.  From  the  anterior  surface  of  the  neck,  & 
slender  spiculum  of  bone  passes  forward  and  slightly  downward,  it#  an- 
terior extremity  lodging  in  the  Glaserian  Cusure  (see  mallei  in  small  figures, 
Plate  II,  21).  This  is  the  long  process  of  the  malleus,  or  processus  foli- 
anus.  It  is  always  present  at  birth,  but  is  usually  absorbed  later  in  life. 
Ita  position  is  identical  with  that  of  the  anterior  ligament  of  the  malleus, 
which  usually  surrounds  it. 

The  tNCUs  (Plate  U,  23)  is  the  central  link  of  the  ossicular  chain.  It 
consists  of  a  body  and  two  processes.  The  Iwdy  (23,  A)  with  the  short 
process  (B)  forms  an  irregular  cone,  flattened  from  without  inward,  and 
presenting  on  its  anterior  surface,  or  l>ase,  a  rough  depression  for  articula- 
tion with  the  hejid  of  the  nmlleu.s.  Posteriorly  the  lK"ly  terminates  in  a 
somewhat  pointed  extremity,  the  short  procf-ss  of  the  incus  (23,  B).  Kx- 
tendinK  downward  from  the  anterior  inferior  comer  of  the  body,  and  almost 
at  right  angln;  with  itH  long  axis,  is  a  BlendeT  shaft  of  bnne,  the  long  arm 
(23,  C).  When  the  ossicles  are  in  normal  position,  this  process  extends 
downward  and  backward,  and  is  almost  parallel  with  the  m.anubriiim 
mallei.  Its  lower  extremity  hooks  sharply  inwani,  and  ternilnattw  in  a 
rounded  surface  for  articulation  with  the  head  of  the  stiipes.  This  id 
known  as  the  lenticular  process. 

Tlie  STAPES  (Plate  II,  24)  is  the  smallest  and— functionally  at  least— 
the  most  importjuit  of  the  thn-e  OHsicles.  It  rfwmhles  almost  perfectly  a 
stirrup  in  fonn,  and  consists  of  a  head  (A),  neck  (B),  two  crura  (C),  and  a 
bean-shaped  plate  of  bone,  the  foot-plate  (I")),  which  fits  into  and  closes  the 
oval  window.  The  foot-plate  varies  sora;^what  in  size  and  shape  in  differ- 
ent individuals  to  conform  to  varintions  in  the  size  and  shape  of  the  oval 
window.  The  arms,  or  crura,  arise  from  either  end  of  the  outer  surface 
of  the  foot-plate,  and  gradually  converge  \o  meet  in  a  small  l^utton-vhaped 
process,  the  head.  Betwet-n  the  head  and  the  point  of  junction  of  the  two 
crura  is  a  circular  constriction,  the  neck.  Upon  the  outer  surface  of  tho 
head  is  a  very  slight  depression,  or  facet,  which  receives  the  lenticular 
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I  of  the  inctw.  When  th«  foot-plat*  Is  in  its  normal  position  within 
the  ova)  window,  tho  whole  o^icle  is  somewhat  depressed  witliin  the  oval 
niche,  the  head  extending  but  siiKhtly  into  tlie  cavity  of  the  atrium. 

We  are  now  in  a  better  ptwition  to  study  the  structural  peculiarities 
of  the  Qiembrana  tynipuni,  which  the  accompanying  diagram  mny  help 
to  make  clear. 

As  stated  in  a  foregoing  paragraph,  the  drum  mi'.mhram»  is  composed 
of  Xhn-e  layi^rs, — an  external  ruticular,  a  middle  fibrous,  and  an  internal 
layer  of  mucous  membrane.  The  outer,  cuticular  layer  ia  easily  separated 
from  the  underiyiiu:  flbrous  membrane,  as  is  frequently  shown  by  its 
e«rly  exfoliation  when  the  drum  merabrano  is  the  scut  of  an  acute  inflam- 
mation. The  internal,  mucous  layer,  on  the  other  band,  is  so  closely 
adherent  as  to  l>e  practically  inseparable. 

nie  dmm  memlirane  as  a  whole  is  divisible  into  two  parte, — (1)  the 
tense  membrane,  or  mcmbrana  propria;  and  (2)  the  flaccid  membrane,  or 
ShrapncU'a  membrane. 

The  membrana  tensa  forms  the  outer  wall  of  the  atrium.  It  ia  attached 
peripherally  to  the  sulcus  tymi>anicus,  or  that  portion  of  the  annulus 
t>'mpanicus  which  represents  the  original  auditory  process,  or  tympanic 
ring.  Toward  the  upper  and  anterior  pole  of  the  drum  membrane  is  seen 
in  thf  living  subject  a  small  knoWike  projection.  This  is  the  short  process 
of  the  malleus  (Fig.  20,  D).    Extending  downward  and  backward  from 
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le  short  process  to  the  centre  of  the  drum  memhrane  is  a  line  showing  the 
position  of  the  hammer  himdle  (26,  K),  the  lower  terminal  expansion,  of 
which  is  known  as  the  umbo  (F).  The  middle  fibrous  layer  of  the  dnim 
membrane  is  confined  to  the  membrana  tensa.  It  is  compose*!  of  two 
layers. — an  outer  layer  of  radiating  fibres  (G.  J),  and  an  Inner  layer  of 
circular  fibres  (H).    The  outer,  radiating  fibres  are  attached  centrally  to 
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the  umbo  and  to  some  extent  al»^  to  the  loirer  half  of  the  hammer  haadle, 

from  whifih  central  attachment  they  radiatfl  toward  tho  periphery  of  the 
membrane.  They  are  therefore  more  closely  arranged  at  the  centre,  and 
for  this  reason  appear  thicker  and  more  numerous  here  than  at  the  pori- 
pherj-.  The  inner  circular  fihre*  are  arranged  in  concentric  cirelcs  about 
the  umbo.  Tlu-y  are  very  sparsely  distributed  toward  the  centre  of  the 
membrane,  but  are  much  more  numerous  in  the  outer  circles.  In  the  upper 
part  of  the  membrane  they  croi«!  the  radiating  fibres  in  considerable 
numbers.  The  circular  fibres  are  said  to  collect  at  thp  periphery  and, 
together  with  certain  eartUage-eells  and  tough  connective-tissue  fibn-a, 
aid  in  forming  th?  thickened  peripheral  margia  (annulua  lendinosue) 
which  is  inserted  into  the  tympatiic  ring. 

Tlie  membrana  propria  (M.  t«nsa)  is  inserted  into  the  tjnnpanic  f^roove 
throuRhout  the  entire  extent  of  the  original  tympanic  ring.  Between  the 
anterior  and  posterior  extremities  of  the  tympanic  ring  (spina  tympanic 
major  and  itpina  tympanica  minor),  the  upper  margin  of  the  membrana' 
'tensa  has  no  bony  attachment  except  to  the  Rliort  jirocess  of  the  malleus. 
In  the  liWng  subject  this  upper  margin  is  sometimes  indicated  by  two 
delicate  linen  ratiiating  from  the  nhurt  process,  one  Ee-ttding  forward  to  the 
spina  tympanica  major  and  the  other  tea^tine  upward  and  backward  to 
the  spina  tympanica  minor.  The»o  two  lines  (A,  A)  are  knoivn  ns  the 
attachmeut  striie  of  Pru»sak.  Between  Prussak's  striie  below  and  the 
Uiviniim  st^neiit  above,  is  a  small,  Homewhat  fan-shaped  .opncc  known  as 
the  Rivinion  notch  (B).  This  space  ia  incloeed  by  the  membrana  flaccjda 
(Shrapficll's  membrane),  nejrt,  to  be  described.  Below  the  posterior  stria 
of  Prussak,  and  more  horizontal  in  direction,  is  a  prominent  fold  of  the 
drum  mLindiriine,  always  pAsily  discernible,  known  as  the  posterior  /oWI 
(K).     Il  iMUws  Imckward  from  ttiw  short  process  to  the  tympanic  ring. 

Shrapiwirs  Membrane.— Tlie  Hiviuian  space,  or  notch,  is  closed  by 
a  membrane  which  is  thinner  and  legs  tense  than  the  membrana  tcnsa; 
hence  the  name,  memhraTia  fiaccidu.     It  consists  chiefly  of  an  outer  cuta- 
neous layer  continuous  with    the    integument   covering  the    mcmbranaj 
tensa  tmd  the  roof  of  the  bi>ny  meatus,  am)  an  IniiiT  layer  of  miioous] 
membrane  continuous  with  that  lining  the  tympanic  cavity.     Between 
thiise  there  arc  a  few  interlacing  fibres  of  delicate  connective  tissue,  but 
there  is  no  distinct  layer  of  fibrous  tissue.     It  is  in  reality  a  very  small 
membrane  which  is  sometimes  difficult  to  outJine  in  the  living  subject: 
that  is  to  say,  there  sometimes  seems  to  be  no  demonstrable  space  l)etwceiki 
the  Btriic  of  Prussak  and  the  inner  margin  of  the  roof  of  the  bony  meatus 
(incisura  Kivini).    Shrapnell's  membrane  forms  p;irt  of  the  outer  wall  of 
the  vault,  and  measures,  according  t^  Politzer,  m  nun.  vertically  and 
3  mm.  transversely.— I.e.,  from  before  bnckwimi. 

The  Ossicles,  their  Articulations  and  Relative  Positions  within  th* 
Tympanum  (Fig.  27).  ^Before  goinn  furtiicr  it  i.-t  essential  that  the 
student  should  have  a  clear  understanding  of  the  position  within  the 
middle  ear  of  the  different  parts  of  the  ossicular  chain. 
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Thf  o««dc8  arp  lodfcpci  partly  in  the  vault  and  partly  in  thr  atrium. 
In  tht  vault  are  found  the  head  of  the  malleue  and  the  body  of  the  incus. 
The  remaininK  parts  of  the  osfiicular  chain — i.e.,  the  short  proocss  and 
handle  of  the  inalleiis,  the  long  arm  of  the  incus,  and  tho  stapes — aro 
located  withm  the  atriiim. 

The  Malleus. — The  head  of  tht-  rnaJleus  is  lodged  in  the  anterior 
part  of  the  vault.  Posteriorly  it  ]jre»ent8  a  rough  surface  for  articulation 
iritb  the  meus.  The  neek  of  the  malleus  is  oa  a  level  slightly  hclow  the 
imier  margin  of  the  roof  of  the  bony  meatus.     Just  below  the  outer  ante- 
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rior  surface  of  the  neck,  the  short  process  projects  into  the  cavity,  or  lutnen, 
of  the  bony  canal,  pushing  the  drum  membrane  before  it.  An  imaginary 
horiKontal  line  tangent  to  the  upper  surface  of  the  short  process  (Fig.  27, 
AB)  marks  the  boundary  line  bi^tween  the  atrium  and  vault.  Extending 
downward  and  backward  from  the  short  process  is  the  hammer  handle, 
or  manubrium  nudlei.  It«  sharj)  external  man?iu  is  connected  with  the 
drum  membrane  by  means  of  a  thin  interposed  layer  of  cartilage. 

LiUAMBNTS  OP  THE  M-VLLBL18. — The  head  of  the  malleuR  ia  attached  to 
the  under  purfaee  of  the  tegmen  tympani  by  a  thin  suspensory  ligament. 
From  the  anterior  sm-faee  of  the  neek  and  from  thf  long  process  (pro- 
cessus foUanus)  a  short,  thick,  fibrous  hand,  the  anterior  ligament.  i}as8es 
forward  to  the  spina  tjinpanica  major  and  Glascrian  fissure,  to  which 
it  is  attached.  It  surrounds  the  long  process  whioh  is  commonly  ab- 
sorljed  in  later  life.  The  posterior  lig.-iinent  seems  really  to  be  a  posterior 
fasciculus  of  the  lateral  ligament.  It  extends  Imckward  from  the  pos- 
terior surface  of  the  neck  to  be  attached  to  the  outer  wall  of  the  vault. 
These  two  ligaments, — the  anti-rinr  anti  posterior, — though  not  quite  in  the 
same  straight  Une,  are  somctimt-s  spoken  of  as  the  rotary  axis  band  of  the 
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mallpus.  They  prtn'ent  later&I  displacement  of  the  mallpuK,  and  account 
for  the  constanrj-  of  the  short  procefts  as  a  laridmark  of  the  drum  mem- 
brane: the  short  process  may  change  its  position — i.e.,  revolve — as  the 
malleus  rotates  about  its  axis  band,  but  its  location  remains  practically 
unchanged.  The  external  ligament  (ligarnentunt  lalerale)  is  attached  to 
the  outer  Burface  of  the  neck  alxive  the  short  prucesti.  and  spreads  out, 
fan-shaped,  to  bi'  attached  to  the  outer  bony  wall  of  the  vault. 

The  Incus. — The  body  of  the  incus  occupies  the  posterior  half  of 
the  vault.  Its  posterior  conical  cxtwrnity,  the  short  process,  is  lodj^od 
in  a  small  dcprefisinn,  or  facet  (fossa  tnnuditt),  in  the  }KjKtenur  wall 
of  the  vault  just  below  the  aditus,  or  openliiK  into  the  antrum.  Both 
the  foasa  incudis  and  the  iirlicular  surface  of  the  short  process  are  covered 
with  thin  layers  of  cartilage.  The  joint  u  held  together  by  a  strong  cap- 
Bular  ligament  and  also  by  bands  of  fibrous  tissue  springhiff  from  the 
periosteum  of  the  adjacent  bone  surfaces.  Like  the  malleus,  the  incus  is 
supplied  with  a  su.'spen.sory  ligament  connecting  it*  Kiiperior  surface  with 
the  tympanic  roof  (nriihl)'.  The  anterior  Kurface  of  the  incus  articulates 
with  the  head  of  the  malleus. 

AR'ncuLAinnN  of  the  Malleus  and  Incuh  (Plate  II,  25). — In  describ- 
ing this  joint  it  is  necessary  to  allmie  once  more  to  certain  points  in  the 
anatomy  of  the  bones.  The  posterior  surface  of  the  head  of  the  malleus 
presents  an  irreRularly  oblong  and  spiral  depression,  or  groove,  extending 
from  above  downward  and  itiwarrl  to  tjie  neck.  Tlie  htwer  end  of  this 
groove  is  boundiMl  externally  by  a  projecting  [joint  of  bone  which  exerts 
inward  pressure  upon  a  somewhat  simitar  point  of  bone  on  the  incus. 
This  is  called  the  cog,  or  Uioth-])roce«fi,  of  the  malleus  (Plate  II,  22,  C). 
(^  the  anterior  surface  of  the  body  of  the  incus  is  a  spiral  ridge  which 
conforms  to,  and  is  receivtKi  into,  the  spiral  groove  of  the  malleus.  Internal 
to  the  lower  end  of  the  incudal  ridge  is  a  triangular  projection  of  bone 
(23,  D),  which  is  spoken  of  as  the  cog,  or  tonth-procetw,  of  the  incu.s. 
When  the  Iwnes  are  in  normal  articulation,  the  tooth-process  of  the  malleus 
is  in  contJict  with  thit  of  the  Incus  (Plate  II,  25).  The  result  of  this  mech- 
anism is  that  when  the  malleus  rotati-s  inward,— i.e.,  when  the  hammer 
handle  moves  Inward, — the  incus  is  made  to  execute  a  similar  inward 
rotation;  when,  however,  the  malleus  is  forcibly  rotated  outward, — as  in 
sudden  forcible  condeowtion  of  the  air  in  the  tympanum,  sneezing,  Val- 
salva inflation  etc., — the  cog,  or  t<M>th -process,  of  the  malleus  w^parates 
from  that  of  the  incus  and  the  joint  opens,  so  that  excessive  outward  ex- 
cursions of  the  hammer  handle  are  not  necessarily  accompanied  by  corre- 
sponding excursinas  of  the  long  arm  of  the  incus.  By  this  provision,  the 
Bta|)es  is  guarded  against  the  influence  of  extensive  outward  movements 
of  the  drum  membrane  which  nilgtit  otherwise  result  in  dislocation  of  the 
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stapes  from  the  ova!  window.  The  appoacd  iirticulftr  Rurfacps  of  thp  mal- 
leus  and  incus  are  lined  witb  cartilafte.  The  joint  is  i>n)vi(lt'<i  with  a  wtrong 
CAfwular  ligampnt  and  is  further  strengthened  by  stronR  fibrous  bands. 

The  iong  arm  nf  the  incus  patuHw  downwani  and  Ijackward  into  the 
cavity  of  the  atrium.  It  ia  behind  and  more  or  Icsd  parallel  with  the  liam- 
mer  handle,  but  is  not  in  contact  with  the  drum  membrane.  It  is  shorter 
than  the  hammer  handle,  usually  tenninating  about  the  mid-point  uf  the 
latter,  or  even  at  a  higher  !f  vcl. 

The  Incudo-stapedul  Joint  is  in  the  upper  and  posterior  part  of 
the  atrium  (see  Fig.  27.  and  Plate  H,  2.^).  The  rounded  lenticular 
procesH  of  the  iunus  and  also  the  deprefision  on  the-  head  of  the  Htajwa  are 
covered  with  hyaline  cartilage,  and  are  held  tOKi;tber  by  a  capsular 
ligament. 

Articulation  of  the  Stapes  with  the  Fenesteu  Ovalis. — The 
marpna  of  the  oval  window  and  the  cnlges  of  the  foot-plate  of  thp  stapes 
JUT  covered  with  a  thin  layer  of  cartJlaKe.  which  is  said  also  to  line  the 
vestibular  axirfacc  of  the  latter.  These  surfaces  are  held  together  by  an 
annular  ligament  consii^ting  of  ela^tin  and  connective  fibres  derived  from 
the  perioBleiim  of  the  inner  marpans  of  the  fenestra  and  passing  to  the  foot- 
plate of  the  Btapcs.  The  annular  ligjimeut  is  much  wider  in  front  than 
behind. 

Bo  far  as  the  writer  knows,  tho  oBsicular  chain  is  the  only  8>'stcm  of 
movaljle  joints  in  the  body  the  movements  of  which  are  not  under  the 
control  of  voluntAry  mu.'scles.  Aside  from  their  minute  size,  the  articular 
Htructurf«  of  thet^e  joitits  are  the  same  in  kind  as  are  found  in  connoetiun 
with  the  larger  bones  elsewhere.  The  movements  of  the  ossicles,  however, 
are  initiated  and  maintiuned  altogetlier  by  forces  originating  outside  the 
bod>'. — i.e.,  aerial  vibrations  set  in  motion  by  anme  vibrating  Iwdy.  The 
ossicular  ligaments  wtem.  therefore,  to  play  a  particularly  important  r61e, 
for  they  not  only  hold  the  joint  surfaces  in  proper  apposition,,  but  servo 
to  limit  the  activity  of  each  cwsiele  to  that  particular  form  of  motion  to 
execute  which  is  appan-nily  it^■  scile  funelion. 

The  Intra-tympanic  Muscles.  —  The  stapedics  (Fig.  28)  is  a  small 
muscle,  about  5  or  tt  milJitnetres  lung,  the  belly  of  which  is  enclused 
in  the  bony  canal  of  the  eminentia  pyrainidalis.  This  canal  is  buried  in 
the  premastoid  plate,  lying  in  front  of  and  parallel  mth  the  rleseending 
portion  of  the  facial  canal.  Its  upper  extremity  cur\'es  forward  and 
appears  upon  the  posterior  wall  of  the  tympanum  as  a  very  small  bony 
prominence  known  as  tlie  enunertiia  pyrarnidtiliH  (Fig.  28),  the  ai>ex 
of  which  is  just  behhid  the  oval  window.  The  muscle  arises  from  the 
walls  of  this  canal,  its  fibres  converging  above  into  a  tendon  which  emerges 
through  a  small  orifice  in  it-s  apex.  From  this  point  it  passes  forward  to 
be  attached  to  the  head  of  the  stapes  and  lenticular  prnces.s  of  the  incus. 
;^]e  canal  of  the  pyramidal  eminence  com  muni  call's  by  a  small  orifice  with 
Mm  facial  canal  behind  it,  and  through  this  a  small  branch  of  the  facial 
nerve  4HISSC8  to  supply  the  stapedius  nmscle. 
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The  Tbnbok  Tympani  Muscle  (Fig.  29)— Tliis  muscl«  is  from  18 
to  20  millimetres  long.  It  arisi*s  chiefly  from  ihc  walls  of  an  incomplete 
buny  canaJ  lying  junt  above  the  ossoous  portion  of  the  Eustachian  tube, 
from  tlie  superior  wall  of  the  cartilaginous  part  of  the  I<!ustachian  canal, 
and  aUo  by  a  fi'w  filires  frtitn  the  inferior  surface  of  the  jwtrous  bone.    Its 
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tendon  passee  backward  and  upward  acrosa  the  inner  wall  of  t  he  tympanum, 
and  pmergfs  from  its  bony  canal  in  front  of  the  anti^rinr  end  of  the  oval 
window.  Here  it  curves  around  the  processus  eochlcariformis  and  passes 
outward  to  be  attfirhcd  to  the  upper  part  of  the  handle  of  the  malleus 
(Kig.  29).    It:  ifl  supplied  by  the  fifth  nerve. 

The  Lining  Membrane  of  the  Tympanum, —Tlie  mucous  mem- 
brnne  lining  the  tympanic  cavity  is  directly  continuous  through  the  Eu- 
stachian tube  with  that  of  the  nasopharynx.  Histologically  it  varies  in 
character  in  different  parts  of  the  tympanum.  Over  the  promnntory  it  is 
of  the  cuboidal  variety,  while  on  the  anterior  half  of  the  floor,  and  in  the 
vicinity  of  the  tympanic  orifice  of  the  Eustachian  tube,  it  consists  of  cili- 
ated cylindrical  cells  (Pobtzer,  Grulx-r),  In  the  vault  the  cells  are  of  the 
aquamous  variety,  this  tjT>e  being  continued  into  the  aditus  and  antrum 
and  persisting  throughout  the  lining  memlirane  of  the  mastoid  cells. 
Beneath  the  epithelial,  or  mucou.'!,  layer  are  two  layers  of  closely  related 
oonneetivp-tissue  fibres,  the  deeper  of  which  is  in  contact  with  the  osseous 
walls  of  the  tympanum  and  constitutes  their  periosteal  lining.  The  peri- 
osteal layer  Is  very  richly  supplied  with  b!ood-ve»8el8. 

Within  the  atrium  the  mucoperiosteal  lining  is  for  the  most  part 
smooth  and  very  closely  applied  to  the  tympanic  wails.  In  the  \'ault,  on 
the  other  bam),  the  mucosa  is  thrown  into  folds  and  reduplications,  some 
of  which  hang  down  from  the  tegmen  tympani  and  cover  the  bodies  of  the 
malleus  and  incus. 

The  Pouches,  or  Pockets,  of  the  Membrana  Tympani. — There  are 
three  fairly  constant  and  partially  closed  spaces  (.pockets,  pouches)  In 
relation  to  the  drum  membrane,  which  now  must  be  deecrilxsd.    The 
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first  b  a  6mall  t>pace  lyinK  betw««n  tite  neck  uf  the  malleus  internally  and 
ShrapnoII's  membrane  externally.  It  is  Imundecl  al>ov«  by  the  external 
ligament  of  the  malleus,  internally  by  the  neck  of  the  malleuw.  Ik-Iow  by 
the  superior  surface  of  the  short  process,  and  externally  by  the  mcmbr&na 
fiaocida.  It  is  called  PnuRRAR'a  space,  its  location  Iwing  indicated  upon 
the  outer  aurface  of  the  drum  membrane  by  the  boundary  lines  of  the 
Riviniun  notch  (Fig.  20,  B).  Prussak's  space  is  said  to  communieale,  by 
■  small  aperture  in  the  external  liitament  of  the  inalleuB  (its  roof),  with 
th«  attic,  or  vault. 

Stretching  from  before  backward  acrom  the  upper  part  of  the  cavity 
of  the  atrium,  and  passinji  betwppn  the  handle  of  the  malleus  and  the  long 
arrn  of  the  incus,  ih  a  reiinplieation  of  miicoiw  membrane  which,  by  its 
attarhment  to  the  posterior  surface  of  the  neck  and  upper  half  of  the 
hammer  handle,  is  divided  into  two  parts, — the  anterior  and  posterior 
folds.  The  posterior  fold  is  attached  anteriorly  to  the  neck  and  upper 
half  of  the  handle  of  the  malleus,  and  above  and  behind  to  the  pnstero- 
superior  margin  of  the  drum  membrane.  Its  dependent,  free  maniin 
covers  the  chorda  tympani  nerve  as  it  passo«  upward  and  fi>rward  toward 
the  <!tlaR>nan  fissure.  Between  this  fold  and  the  inner  surface  of  the  drum 
membrane  is  a  pocket,  or  space,  opening  downward,  which  Is  known  a» 
the  iHJsTKKiijK  POUCH  OF  TUB  UEHBll.^NA  n-MPANi.  The  anterior  fold 
b  smaller,  and  extends  from  the  neck  and  handle  of  the  malleus  to  the 
antero-superior  margin  of  the  drum  membrane.  Between  it  and  the 
inner  siu^ace  of  the  drum-head  is  another,  smaller  space,— also  opening 
downward,  —the  anterior  potrrn  of  the  drum  uEuniuNr..  Prussak'a 
space  if'  f«xd  to  communicate  with  the  posterior  pouch  bi^hind,  but  has 
no  communication  with  the  anterior  pouch.  Both  pockets  of  the  drum 
membrane — i.e.,  the  anterior  and  posterior-^i>en  l«;low  into  the  cavity 
of  the  Jilrium. 

With  regard  to  the  exact  histological  relations  of  the  mcmbrane.s  enter- 
ing into  the  formation  of  thesepouches,  somewhat  different  views  have  been 
held.  Von  Troltach,  who  first  described  the  anterior  ami  posterior  pockets, 
regarded  the  membrane  as  a  true  reduplication  of  the  mombrana  tj-mpajii, 
— this  view  being  bitsed  upon  hU  obftrrvatlon  of  certain  fibres  which  ho 
believed  t*i  Iw  identical  in  structure  with  those  of  the  fibrous  lamina  of  the 
drum  membrane.  Politzer  apjwars  to  regard  them  as  reduplications  of 
the  inner,  or  nmcous,  layer  of  the  drum  membrane.  CJruber  it\  his  investi- 
gations failed  to  find  any  filires  characteristic  of  the  membrana  propria, 
and  regards  the  reduplications  in  question  simply  as  folds  of  mucous 
memlirane  depending  from  the  tympanic  roof. 

The  three  spaces  aliovc  described  are  alt  situated  below  the  level  of 
the  external  ligament  of  the  malleus  wliich  forms  the  roof  of  Prussak'a 
space.  Above  this  level  the  attic  is  itsplf  divided  into  compartments 
more  or  less  completely  sepMraled  fmm  each  other  by  folds  of  mucous 
membrane.  These  spaces,  while  less  constant  in  their  arrangement  than 
the  pockct«  of  the  membrana  tympani,  must  nevertheless  be  held  in  mind 
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on  account  of  thch*  possible  influence  upon  the  course  of  a  suppurative 
process  within  the  vault. 

The  Attic  Spaces. — The  hpafi  of  tho  malleus  and  br»dy  of  the  incus 
dividt!  the  attic  into  two  chambers,  an  inner  and  an  outer  chamber.  This 
partition  is  often  ciimpleted  by  a  fold  of  mucous  mcrabraiie  (the  mallfo- 
ineudal  fold)  passing  from  the  tympanic  rnof  to  the  upper  surface**  of  the 
malleus  and  incus.  This  vortJcat  ftikl  incloses  Iwtwcen  its  layers  the  eus- 
pensory  ligaments  of  the  malleus  and  Incus,  and  extends  from  the  anterior 
ligament  of  the  malleus  in  front  to  the  aditus  ad  antrum  behind.  The 
outer  chainlwr  of  the  attic  is  bounde<l  internally  by  the  bmiies  of  the 
ossicles  and  the  malleo-incudal  fold,  and  externally  by  the  outer  bony  wall 
of  the  vault.  The  outer  chamber  is  sulxlivided  by  a  horisontal  fold  of 
mucous  membrane  into  an  upper  and  a  lower  attic  space.  This  horizontal 
fold  is  attached  fro  the  head  of  the  malleus  and  body  of  the  incus  internally 
and  to  the  osseous  outer  wall  of  the  attic  externally,  and  exk-mls  from  the 
anterior  ligament  of  the  malleus  in  front  to  the  short  process  of  the  incus 
and  cella  incudls  behind.  The  lower  attic  spzice  is  Iwunded  below  by  the 
ligamentum  laterole  mallei,  which  separates  it  from  Pnissak's  space.  The 
upper  attic  space  opens  behind  into  the  aditus  ad  antrum  (BrUhl).  The 
membranous  partitions  between  these  spaces,  whi!e  usually  present, 
probably  present  many  variations  from  those  alwvo  deserilwd.  They 
are  said  to  contain  many  small  apertures  through  which  fluid  may 
pass  from  one  enclosure  to  another.  This  subdivision  of  the  attic 
into  compartments  adds  very  materially  to  the  gravity  of  a  sup- 
purative proeesH  within  the  vault.  It  explaim:  the  aur^cal  inadequacy 
of  merely  puncturing  the  drum  membrane  (paraeentfwis),  and  the 
importance  of  making  a  free  incision  through  ShrapnvU's  membrane 
and  the  8oft  tissues  immediately  l>ehind  it  in  all  cases  of  acute  purulent 
inflammation  invulving  the  vault. 

Vascular  and  Nervous  SupiiHy  of  (he  Tympanum. — AnrtiHiEa. — The 
arterial  supply  of  tho  middle  ear  is  derived  from  the  external  and  internal 
carotid  arteries. 

From  the  external  carotid  are  derived:  (I)  the  tympajiic  branehe*  o/  the 
aacending  pharyngeal  artery.  This  vessel  ^vea  off  several  small  branches 
which  enter  the  Eustachian  tube,  supplying  the  tubal  muscles  and  mucous 
membrane.  One  or  more  of  the-se  ent^^r  the  tympanum,  pa-ss  upward  ox-er, 
the  promontory,  and  aniistdiaose  with  the  tymi>anic  branches  of  the  middle 
meningeal  artery.  (2)  Tixe  tympanic  branches  of  the  middle  meningeal  artery. 
After  entering  the  skull  the  middle  meningeal  gives  off  a  branch  (the 
petrosal)  which  enters  the  hiatus  canalis  Fallopii,  anastomosing  with 
the  stylomastoid,  and  also  several  small  branches  which  ent-er  the  tym- 
panum through  the  petrosquamosat  suture.  These  latter  supply  the  roof 
and  part  of  the  inner  wall  of  the  tympanum.  (3)  The  lijmpanie  branch  of 
the  iniemal  imueillary  enters  the  tympanum  through  the  Glaserian  fissure, 
supplying  the  mucuutj  membrane  of  the  anterior  wall  and  drum  membrane 
and  anastomosing  with  the  tympanic  branches  of  the  internal  carotid 
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arter>-.  (4)  The  stylomastoid  arltry  (branch  of  the  post<'rior  aurirular) 
anatttomoscs  within  the  facial  caimi  with  t)iv  pi-troRal  tiranch  of  the  middle 
mpninKPal  arterj'.  It  (rives  off  »t<-V(Tal  tympanic  hranchi'S  which  enter 
thv  Vynipanuiii  tlirouKh  small  oriKcttt  in  its  pUHteriur  wiill.  It  also  sends  a 
branch  to  the  canal  wliich  tcrininatet^  in  the  eminentia  p>Tnmidalief,  Hup- 
pl>ing  the  stapediuR  musrle  {Ziickerkandl). 

From  the  Internal  Carotid  Artery. — The  tympanic  branch  of  !he  internal 
carotid  rnters  the  tympanum  through  an  aperture  in  the  carotid  canal 
and  anastomoses  with  the  tympanic  branches  of  the  iuternal  maxillary 
and  stylomastoid  &rt«rtce. 

Veins. — The  veins  which  remove  the  blood  from  the  tympanic  cavity 
correupond  somewhat  to  the  tyinpaiuc  arteries.  They  leave  the  tynipanum 
by  various  routes, — t.e.,  (a)  through  the  petrosquamosal  suture,  or  minute 
foramina  remaining  after  its  obliteration,  emptying  into  the  veins  of  the 
dura  mater;  (b)  through  pmall  foramina  in  the  carotid  canal,  e-mpty- 
ing  into  the  carotid  plexus;  (e)  by  way  of  the  Glasorian  fissure,  join- 
ing the  veins  about  the  t^mporo maxillary  joint.  There  are  aitio  a  large 
numlier  of  small  veins  which  perforate  the  drum  nienibninc  at  Its 
periphery  to  join  those  of  the  extermU  auditory  meatus.  Eugurgement 
of  these  latter  i.s  the  cause  of  the  charanteriRtic  peripheral  rwlness  of 
the  drum  membrane,  po  often  seen  in  tubotympanie  congestion,  or  when 
the  venoas  return  flow  has  l»een  impeded  by  eortinuous  prewure  upon 
the  walls  of  the  meatus^  as  by  a  speculum  tiw  large  or  retained  in  ixisi- 
tion  too  long. 

Nkrvkb. — The  nervous  supply  of  the  middle  ear  is  derived  chieily  from 
the  gUmMtphoryngeot,  the  numpalhdic,  and  the  (n/<ia"W.  The  tym))anic 
branch  of  the  glossopharyngeal  (Jaccilwon's  nerve)  is  derived  from  its 
petrous  ganglion,  which  is  situated  on  the  inferior  part  of  the  petrous 
portion  of  the  temporal  bone.  It  enters  the  tympanum  through  a  small 
foramen  in  the  tympanic  tioor,  and,  piksHiim  u]iwaid  upon  the  prora-mtory, 
divides  into  branches  which  are  distributed  to  the  round  and  oval  windows 
and  to  the  mucous  membrane  of  the  middle  ear  and  the  Eustachian  tulw. 
It  also  ^vea  off  branches  of  communication  which  lie  in  grooves  upon  the 
promontory  and  pass  in  different  directions  to  their  anastomotic  connec- 
tions. Tliis  division  of  the  tympanic  (Jacobson's)  nerve  into  branches  of 
distribution,  together  with  it-s  a^^soeiatinn  with  (tthcr  nerves,  constitutes 
the  tijmiMinic  plexus.  Its  branches  of  comniunicati.jii  are  thn*  in  number. 
Ctac  of  these  passes  downward  ami  forward  to  unite  with  the  tympanic 
branches  of  the  sympathetic.  A  second  coiimiunicating  branch  paasee 
upward  and  forwani  to  join  the  large  superficial  petrosal  nerve.  A  third, 
receiving  a  small  branch  from  the  otic  ganglion,  passes  upward  in  the 
aulntance  of  tlie  petrous  Ik»u>  as  the  small  superficial  petrosal  nerve.  It 
receives  in  passing  a  filament  from  the  ganglionic  enlargement  of  the  facial 
nerve. 

The  Sympathetic. — The  tympanic  branches  of  the  sympathetic  (nervi 
carotici-tympanici]  are  derived  from  the  carotid  plexus.    They  enter  the 
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tymiunum  through  small  openings  in  t!u>  carotid  canal,  and  th«¥  unite 
with  6lamfn1«  of  the  communicatinjit  hranchos  of  Jacobson's  nerve,  aiding 
in  the  formation  of  the  tympam'c  plfXUK. 

The  Tri/ddttl. — This  nerve  contributes  to  the  nerve  supply  of  the 
middle  car  chiefly  through  tho  otir  ganglion,  whJRh  supplies  two  nmaH 
branchra,  one  to  the  membrano-cartitoginoua  Eustachian  tube  and  the 
oth(>r  to  the  tensor  tympani  miifwle. 

Tlie  stApwhiis  mu«fl<>  is  aupplied  by  a  branch  of  the  facial,  the  tensor 
tympani  by  a  small  branch  from  the  otir  ganglion. 

The  chorda  tympani  nerve  traverws  the  tym])anum  without  supplying 
it.  II  leaves  the  facial  canal  a  little  above  the  stylomastoid  foramen,  and 
passes  obliquely  upward  and  forward  through  a  canal  in  the  premasToid 
plati!  to  enter  the  tympanum.  It  pa««e>i  f<irward  through  the  upper  part 
of  the  atrium, — l-»etwern  the  hammer  handle  and  the  long  arm  of  the 
Incus, — and  leavt«  the  tympanum  at  the  Glaserian  fissure  through  a 
canal  known  as  the  iter  ehonhr  anterius.  In  its  passage  arrow  the  tym- 
panum it  is  covered  liy  the  fohl  of  mucous  membrane  which  enters  into 
the  formalttm  i»f  tin^-  p-^K«terior  pocket  of  the  drum  membrane. 

The  Eustachian  CanaL-  The  EuKtaehian  tulje  connects  the  cavity 
of  the  tympanum  with  that  of  the  nasopbarj-nx,  and  forms  a  very  impor- 
tant part  of  the  sound-conducting  ap[)aratus.  Structurally  it  is  some- 
what aiuilogous  to  the  external  auditory  meatus  in  that  it  consists  of  two 
parts, — <1)  an  o^seoug  ami  (2)  a  membranft-cnrlilnginoug  portion.  Ite 
length  in  the  adult  variefl  from  31  to  38  mm.  (alwul  iM't"  IJ^  inches), 
of  which  alwut  one-third  is  Iwny  and  twcMhirda  fibrocartilaginous.  The 
two  portions  of  the  tube  are  not  quite  in  the  same  straight  line,  their  point 
of  junction  foruiing  an  obtuse  angle,  opening  downward.  The  general 
direction  of  the  canal  from  tlie  tympanum  to  the  nasopharynx  is  forward, 
inward,  and  downward,— so  that  its  pharyngeal  orifice  is  anterior  to,  and 
on  a  loxver  level  than,  the  tympanic  orifice.  The  tulw  is  somewhat  ex- 
panded at  either  end,  the  verlica!  diameter  of  the  t>-mpanic  orifice  being 
from  3  to  4  mm.,  while  that  of  the  pharj-ngeal  orifice  is  5  to  8  mm.  The 
narrowest  part  of  the  tulw  is  where  the  bony  and  cartila^nous  portions 
join  (the  isthmus),  at  which  point  the  calibre  of  the  l«>ny  tubi-  is  not  more 
than  m  to  2  mm.  There  are,  however,  parts  of  tin?  nivmbrano-cartilaip- 
nous  tulJe  in  which  the  calibre  is  made  even  lesfl  than  this  by  approxlma- 
tiou  of  the  anterior  and  po^^tfrior  walls. 

TnE  oasBOfs  pohtion  of  the  KttsTACBuN  TDBE  extends  from  the 
anterior  wall  of  the  tympanum  forward,  inward,  ami  <hmiiward  through 
the  upiMT  and  outer  j)ortion  of  the  os  petrosum.  It  is  in  immwiiate  rein- 
tjon  alx)ve  with  the  canal  for  the  tensor  tympani  muscle,  this  being  roofed 
over  by  a  continuation  of  tlie  tegnicn  tympani.  Internally  it  is  separated 
by  a  thin  plate  of  bone  from  the  canal  for  the  internal  carotid  artery. 
From  it.«  tympanic  orifice  the  calibre  of  the  tube  becomes  gradually  smaller. 
reaching  its  minimum  diameter  at  its  anterior,  or  inner,  extremity,  which 
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firesraits  eomcwbat  roughened  edges  for  tlie  attachment  of  the  cartilaip- 
D0U8  portion  of  the  ranat. 

The  membra  no-cartilaginous  ponrroN  op  the  Eustachian  tube 
is  attsch«d  »o  the  base  of  the  skull,  and  at  the  isthmus  rests  in  the  Rroove 
betwet'u  the  inferior  border  of  the  gn>ater  wing  of  the  sphenoid  and  the 
petrous  portion  of  the  temporal  lx)ue.  It  coDimenceo  at  the  anterior 
inner  en<l  of  the  bony  ranal,  and  from  this  point  extends  forn'ard,  inward, 
mad  doA7iward  to  its  orifice  in  the  lateral  wall  of  the  nasopharynx.  lU 
rartilaginoiiH  frame  is  not  compIete,^ — only  itj?  posterior  wall,  roof,  and 
upper  pan  of  the  anterior  wall  lieing  carlilaginouH,  the  remainder  lieing 
completed  by  fibrous  tissue  (Fik-  30).  Its  j>osterior  (inetlian)  wall  is 
formed  by  a  plate  of  fibrocartilage  which  liecomes  wider  as  it  extends  for- 
vmrd  and  inward,  it«  phurynKeal  margin  ciUMing  a  somewhat  vertical 
projeeiion  upon  the  lateral  wall  of  the  nasopliurynx.    This  projection,  or 
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ridge,  forms  the  posterior  wall  of  the  pharyngeal  mouth  of  the  tube,  and 
the  anterior  wall  of  the  fossa  of  KnsenmQller.  The  upper  margin  of  the 
cartilage  of  the  posterior  wall  curls  forward  and  then  downward,  being 
thiw  eontinuou:^  with  the  roof  and  cartilitginous  piate  of  the  anterior  wall. 
Tlie  narrow  groove  l>etween  the  anterior  and  p<wt<?rior  plates  forms  the 
roof  ol  the  canal.  The  anterior  (external)  cartilaginous  plate  is  narrow 
and  forms  only  one-fifth  of  the  anterior  wall  of  the  tube.  Belo«*  this  the 
anlertor  wall  and  floor  are  forme^l  by  a  dense  fibrous  membrane  ftuniea 
propria)  whieh  is  rielily  «up])tir'd  with  h I ixtd- vessels.  The  fibrous  layer  is 
continuous  with  the  perichondrial  lining  of  the  cartilaginous  portion  of  the 
tube  (Rudinger). 

Tlie  mucoa*i  membrane  lining  the  Eustachian  tulw  is  of  the  ciliated 
cylindrieal  variety.  In  the  pharyngeal  end  of  the  canal  it  i*  thicker  and 
more  loosely  applied,  and  upon  the  anterior  (membranouB)  wall  it  fomw 
several  longitudinal  folds  which  admit  of  a  certain  degree  of  expansion  of 
the  tube  without  stretehing  the  mucosa. 

Much  bos  been  written,  and  many  varying  views  advanced,  as  to  the 
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patency  of  the  Eustachian  tube  when  the  palatal  muscles  are  at  rest. 
Since  poflt-mnrtem  conditions,  as  shown  by  crass-ecctions  of  the  tutie, 
can  not  be  relied  upon  as  determininpc  the  condition  of  the  parts  in  the 
living  subject,  it  soi-ms  safest  to  confine  one's  statements  to  demonstrable 
facts.  Ill  all  parta  of  the  membrano-cartilaninous  tube  its  vertical  diam- 
eter far  e^tceeds  the  lateral,  which  in  most  situations  is  obliterated  by  the 
contact  of  opposing  mirfacea.  Owing  to  the  absence  of  a  complete  car- 
tilaginous frame,  the  anterior  (membranous)  wall  is  in  contact  with  the 
posterior  wall.  In  the  upper  part  of  tlie  tube,  however,  the  narrow  car- 
tilaginous plate  which  forms'  part  of  the  anterior  wall  should  tend  t-o  pre- 
serve the  patency  of  this  part  of  its  lumen.  It  is  this  upper  portion  of  the 
lumen  of  the  membrano-cartilaginous  tube  which  represents  the  direct 
continuation  of  the  bony  canal.  It  is  probable  that  in  health  the  lumen  of 
the  o8.seous  canal  in  alwayt)  patent;  and  that  its  anterior  e:(tremity,  acting 
as  a  support,  aids  in  maintaininK  the  patency  of  the  contiguous  portion  of 
the  membrano-eartilaginous  tube.  The  patency  of  the  pharyngeal  end  of 
the  tulM!  is  also,  in  all  probability,  maintained  by  its  better  cartilaginous 
support  in  this  situation.  Between  the.-te  two  terminal  portions  of  the 
fibrocartilaginous  tuiie,  it  seems  probable  that  ita  anterior  and  posterior 
walls  are  for  the  most  part  in  contact  except  when  acted  upon  by  the 
palatal  muscles. 

Anatomical  Differences  Between  the  Eustachian  Tubes  op 
THE  Adult  AND  the  Infant  at  Tekm.— In  the  new-bom  infant  the  Eusta- 
chian canal  pretwnts  the  following  marked  variations  from  the  adult  tj-pe: 
(1)  It  is  very  much  shorter,  measuring  not  more  than  14  or  15  mm.*  (33. 
to  38  mm.  in  the  adult).  (2)  The  t>'n)panic  orifice  and  the  calibre  of  the 
bony  tul>e  are  quite  as  lar^e  as  in  the  adult.  The  whole  canal  is,  therefore, 
in  proportion  to  it*  length  much  wider.  (3)  The  two  portions  of  the  tube 
(i.e.,  the  membranous  and  the  bony)  are  more  nearly  in  tlie  same  straight 
line,  BO  that  there  is  no  deinoimtrable  angle  at  their  point  of  junction.  (4) 
The  whole  lube  is  nearly  horizontal  in  direction,  so  that,  while  the  pharyn- 
geal orifice  in  the  adult  is  on  a  lower  level  hy  12  to  14  mm.  than  the  tym- 
panic orifice,*  it  is  on  the  (lame  plane  as  the  latter  in  the  infant  at  ti-rm. 
(5)  The  pharyngeal  mouth  of  the  tu>>e  in  the  infant  at  term  is  on  the  sam& 
level  as  the  hard  palate, — i.e.,  just  behind  the  choan®, — whereas  in  the 
adult  it  in  not  icm  than  10  mm.  atmve  the  hard  palate. 


»Tho  stotcmfnt  found  in  many  tPXt-books.  thai  Ihr  Ku.'rtachiiiii  rnnul  of  llip  infant 
at  birth  is  18  to  20  tmu,  luns.  is  not  correct.  RiTOn'mbfrini?  that  the  itifiint  tube  \a 
Dearly  or  quite  lioriimital  in  direi-lion,  examinjition  uf  ihc  haae  uf  the  skull  uf  an  infant 
at  brrm  iKx-mfl  to  ili-nion.stralo  Hearly  Ihat  Iht^  It-ngtb  of  the  entire  tube  can  not  at  this 
period  cxteni  14  or  at  most  15  mm. 

»Thc  9tat4'ment  of  PoUtwr  {Diwascs  of  thn  Ear,  p.  38),  ropeated  by  Brtthl  (Atlwi 
of  Otoloffy-  P'  37)<  ^liAt  llie  tympRnir  orifice  it«  in  \.\k  adult  on  a  level  about  2.5  rtn. 
higher  thiui  the  pharjiii^r-n.!  t»riri<:r.  i*  nliviiiguily  Int^rTecl,  Binw,  with  I'olilwr'B  Wti- 
mat^rd  length  of  34  to  3tJ  mm..  thiM  diffrrrnce  in  the  Ii-vol  i^f  it*  two  <-xtrf'iiiitie)*  wottid 
brinK  th^  directioD  of  the  canal  iato  a  plaae  much  nearer  the  vertical  than  jt  it  ktrawn 
to  occupy. 
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The  above  anatomical  differenct-s,  while  underKoing  fairly  rapid  modi- 
fication with  the  growth  of  the  child,  may  Iw  accpptrd  aa  characteristic 
of  the  tubal  type  in  infancy  as  compared  with  the  adult  tj-pp. 

MrscLES  OF  THE  Ei^sTACHiAS  TuBE. — When  flt  Tpst,  the  Eustachiftii 
canal  is  sitppoeed  to  be  practically  a  closed  tut>e.  At  freijucnt  intervals, 
liowever,  it  is  made  to  dilate  in  response  to  the  action  of  t«-o  muacles, 
which  must,  therefore,  be  briefly  described. 

The  levator  palati  arises  from  the  anterior  part  of  the  under  surface 
of  the  petrous  hone,  and  paitj;es  obliquely  downward  and  inward  along 
the  outer  waJI  of  the  nasopharj-nx  to  bo  attached  to  the  posterior  sur- 
fa^  of  the  soft  palate.  In  its  course  toward  itj;  palatal  attachment, 
some  of  its  fibrw  are  attacheil  to  tlie  floor  of  the  membranous  canal, 
lis  contraction  sen-t^  to  elevate  the  soft  palate  and  to  dilate  the  Eusta- 
chian tul:>e  by  ek'valing  its  floor.  The  levator  palati  is  supplied  by  the 
great  auperficial  petrosal  nerve  (from  the  superior  maxillary  branch  of 
the  5th). 

The  tensor  palati  muscle  consists  of  two  portions,  which  are  Bome- 
times  spoken  of  as  the  vertical  and  horizontal  portion*  rcspcetivcly.  The 
vertical  portion  arises  from  the  t^caphoid  focisa  at  the  bof^e  of  the  pterygoid 
plat«,  from  the  spine  of  the  sphenoid,  and  from  the  anterior  membranous 
wall  of  the  Eu&tachian  canal.  Ttiese  fibres  unite  to  form  a  brood,  ihrn 
muscle,  which  passes  dou-nward  and  slightly  forward  to  the  hamul&r 
process  of  the  internal  pterygoid  plate.  The  muscle  then  winds  oruuml  the 
hamular  process  and  passes  inward  (horizontal  portion),  to  be  attached, 
to  the  anterior  surface  of  the  soft  palate.  Its  contraction  elevates  the  soft 
palate  and  dilate«<  the  Eustachian  tul»e  by  drawing  its  anterior  wall  down- 
ward and  forwiird  and  thus  away  from  the  posterior  wall.  This  muscle  is 
supplied  by  the  otic  ganglion. 

Ttiere  is  still  another  small  muscle,  the  iol^ngo-pharyngexix,  the  con- 
traction of  which  influences  the  calibre  of  the  tulH>.  It  arises  from  the 
tubal  prominence,  or  pharyngeal  end  of  the  puHterior  cartilaginous  plate 
of  the  tulw,  and  passes  backward  to  be  inserted  into  the  posterior  pharyn- 
geal whU. 

The  Mastoid  Process  (Plate  III). — The  mastoid  process  is  the  large 
conical  protuU-rance  of  Uinc  which  projects  downward  behind  and  below 
the  bony  meatu.«.  It  is  bounded  above  by  the  tegmen  antri,  which  sep- 
aratee it  from  the  middle  cerehral  fo»^a.  The  intiTiur  of  the  upper  part  of 
the  mastoid  process  communicates  with  the  t>'mpanic  vault,  which  lies 
immediately  in  front.  Below  this  it  is  separated  by  the  dense  Iwiny  plate 
of  the  posterior  canal  wall  front  the  osseous  meatus.  Inferiorly  it  projects 
domiword  hclow  the  level  of  the  floor  of  the  meatus,  terminating  in  the 
conical  process  known  as  the  tip  (Fig.  31,  b).  The  outer  surface  is  convex 
(31,  a)  and  more  or  less  roughened  for  the  attachment  of  muscles.  The 
fnner  surface  of  that  portion  of  the  mastoid  lying  alwve  the  floor  of  the 
meatus  forms  part  of  the  posterior  cereliral  fo^a.  It  pre^nts  the  deep 
groove  (32,  a)  which  lodges  the  descending  portion  of  the  lateral  sinus. 
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The  pwition  of  this  groove  in  its  relatioo  to  the  tympaDum  varies  greatly 
in  clifTereDt  skulbi.  It  is  one  of  tiie  moat  important  Hurfdf^al  relations  of 
the  tympanuui,  and  will  be  considered  more  fully  in  a  later  chapter  deal- 
ing with  the  ourgical  anatomy  of  the  temx>oral  bone.  The  inner  surface 
of  the  tip^thnt  portion  of  the  mastoid  which  projerts  downward  l>ehiw 
the  ba?fl  of  the  skull — forms  the  outer  Umndary  of  a  groove,  running 
from  before  backward,  for  the  attachment  of  the  posterior  belly  of  the 
digastric  muHcle  (31.  c). 

The  mastoid  process  eonsipta  of  an  outer  Bhell,  or  cort«x,  of  dense 
compact  bone,  inclot^ing  a  central  chamlier,  which  may  be  subdivided  into 
pneumatic  spaces  or  filled  with  diploic  tissue.  Accordingly  two  type& 
are  recognized,  vis.: 

(1)  The  PNEUMATIC  (Fig.  34),  in  which  the  interior  is  subdivided  into 
distinct  spaces,  which  are  lined  nnth  mucous  membrane,  and  may  l>e  of 
very  considerable  aijEc.  In  this  variety  there  is  invariably  a  large  cell  at 
the  tip,  in  which  pUM  is  apt  Ixt  collect  during  the  course  of  a  suppurative 
mastoiditis. 

(2)  The  niPLoic  mastoid  (Fig.  35). — In  this  variety,  instead  of  dis- 
tinct, pneumatic  epaceti.  we  find  the  Interior  of  the  mastoid  filled  with 
cancellouji  tissue,  somewhat  resembliog  that  which  occupies  the  space 
between  the  iimer  and  outer  plates  of  the  cranial  Iwnes.  In  the  dried 
bone  this  tissue  appears  as  if  comiwBctl  of  very  email,  thin-walle<l  osseous 
cells.  In  the  lix-ing  subject,  as  si^n  during  an  operation  upon  the  niast<»id, 
it  consists  of  a  vascular,  siHingy  tissue  ofTcring  only  mwleratc  n-sistanco  to 
the  rongeur  or  curette.  Even  in  bones  of  this  t>'pe  there  is  u-sually  present 
a  single  large  cell  at  the  tip.  Between  the  two  varieties  above  dew-'riljed, 
there  are  many  bone*  which  present  the  characteristics  of  each, — i.e., 
pneumatic  spaces  and  diploic  tissue  occupying  different  ports  of  the  same 
bone. 

Still  another  type  of  bone  has  been  described  as  the  sclkbotic  MA8Tom. 
In  thie  variety  there  may  be  throughout  the  greater  part  of  the  mastoid 
process  complete  absence  both  of  pneumatic  .•spaces  and  of  diploic  tissue, 
their  pbiw  being  occupied  by  fairly  comjiaet  Imiie.  Thin  t^o]idification 
sometimes  occurs  as  a  pathological  change  resulting  from  chronic  middle- 
ear  suppuration  of  long  standing.  There  are  undoubtedly  coses,  however, 
in  whJL'li  the  mastoid  ii<  practically  filled  with  a  soUd  moss,  in  spite  of  the 
fact  that  the  tympanum  may  pre^nt  no  evidences  of  having  been  the  seat 
of  disease.  The  accompanying  illustration  (Fig.  30)  was  made  from  o 
)»pecimen  prepared  by  the  author.  That  there  had  been  no  prolonged 
suppurative  process  within  the  tympanum  wn.s  shown  by  the  cuuditiun  of 
the  ossicles  and  drum  membrane,  which  were  intact  and  normal. 

Thb  Anthum, — There  is  one  space,  usually  of  eon."*iderable  size,  which 
18  alwayx  present, — viz.,  the  so-called  mastoid  antrum.  This  Is  the  large 
space  situated  in  the  upper  and  anterior  part  of  the  mastoid  process  imme- 
diately l>ehind  the  t>Tnpanic  vault.  There  can  Iw  no  doubt  that  this  space 
ftHtns  part  of  the  tympanic  cavity.    Its  roof  is  directly  continuous  with 
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that  of  the  vault,  from  which  it  is  differentiated  only  by  the  triatijcular 
constriction  known  as  the  aditus  ad  antnim  (33,  a).  The  antrum  is  fully 
developed  in  the  new-born, — i.e.,  before  even  a  rudimentarj'  mastoid  can 
be  demonstrated.  Later  it  is  surrounded  and  a]ii>r"i)ri;ited  by  tlie  devel- 
opinfi  mastoid  proccfw. 

In  this  brief  description  of  the  mastoid  process,  the  authtff  has  deemed 
it  best  to  deal  only  with  those  general  characteristics  a  knowledjte  of  which 
is  al)soluti>ty  e.««enlial  to  the  intelligent,  study  ami  appreciation  of  the 
commoner  acute  middle-ear  Itsions.  He  has  endeavored  to  emphasize 
the  fact  that  the  antrum  Ja  not  to  be  considered  separately  aa  one  of  the 
mastoid  cells,  but  rather  as  the  posterior  end  of  the  tympanic  vault.  This 
method  of  describini?  it  enables  the  student  more  easily  to  remember  its 
exact  position  and  ils  surRieal  sii;nificance.  It  has  the  further  advantage 
of  beins.  from  the  stand-point  of  it^  development,  the  only  correct  view; 
for  even  in  fetal  life— 1.<.,  long  before  even  a  rudimentary  mastoid  is 
present — the  antrum  is  an  easily  demonstraljle  cavity. 

PhYBIOLOCIY  of   SoVND-CONDtrcTION. 

It  is  jmpoacibir  to  consider  the  process  of  sound-contluetion  without 
having  in  mind  tH>th  the  physics  of  Roimd  and  the  physicK  and  physiology' 
of  the  conducting  mechanism.  Willi  special  students  of  otologj',  more  or 
les-s  familiarity  with  the  physics  of  sound  may  be  assoniwi.  For  the  busy 
medical  practiticner.  however,  it  may  not  be  amiss  to  recall  briefly  certain 
elementarj',  though  perhaps  forgotten,  facts  upon  which  our  knowledge 
of  the  physiology  of  sound-i'ondiictian  is  bawd. 

Sound  is  a  form  of  motion  pro<liiced  by  «>me  vibrating  body.  A  sound- 
wave is  a  series  or  chain  of  alternate  condensations  and  rarefactions  in  the 
surrounding  air,  by  which  the  vibral«r>"  movements  of  the  sounding  body 
are  conveyed  to  the  drum  membrane.  When  these  vil)r.ittons  occur 
singly  or  follow  each  other  irregularly,  the  resulting  sound  is  discordant 
and  is  spoken  of  as  a  noise.  When  the  vibrations  recur  rhythmically  or  at 
regular  intervals,  and  with  sufficient  rapidity,  a  musical  tone  results. 

The  pitch,  or  relative  position  of  smmd  in  the  musical  scale,  depends 
upon  the  rapidity  with  which  the  vibrations  follow  one  another,  the  pitch 
being  raiseil  as  the  numl>or  of  vibrations  per  second  is  increased.  The 
human  ear  normally  ajfpreciales  musical  tones  Ijetweeii  two  cjttremes  of 
vibration  rapidity,  the  lower  tone  Umit  being  eighteen  vibrations  per 
seeonil.  and  the  ui>per  tone  limit  somewhere  between  32,500  and  50,000 
vibrations  per  secnnd.  Vibrations  recurring  rlivllimically  at  a  rate  of  1««8 
than  eighteen  per  second  may  be  heard  a»  separate  impulses,  but  are  not 
beard  as  a  continuous  musical  tone.  Taking  any  note  in  the  musical 
sea\t?,—f.g.,  C-^,  32  double  vibrations,— by  doubling  the  number  of  vibra- 
tions we  may  pniducc  a  tone  one  octave  hifiher.  Thus  32,  64,  128,  and 
250  double  vibrations  per  second  represent  C  tones  one  octave  apart. 
Fitch,  then,  is  determined  solely  by  the  number  of  vibrations  per  second. 
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Inientily. — The  intensity  with  which  a  suunU-wave  impresses  tUt;  per- 
ceptive mechonian  depends  upon  \U  amplitude  of  ^nbration.  Taking  for 
example  a  tuniiiR-fork  such  as  is  represi^nted  by  Fig.  37.  a  double  vibra- 
tiun  includes  tlie  passage  of  the  prong  from  a  to  6,  its 

il  to  c,  and  its  return  to  a,  it-*i  position  of  rest.  The 
'fine  b-c-  reprceents  what  is  ealkni  tht>  amplitude  of  vibra- 
lion.  SupposinK  this  to  represent  its  vibration  when  set 
in  motion  by  a  moderate  tap,  a  more  viKorous  liluw  will 
rv^ult  in  more  extt^iuive  movements,  the  amplitude  of 
vibration  being  greater  and  the  intensity  of  the  sound 
being  correspondingly  increased.  This  is  in  accordance 
with  the  pbyj-ical  law  which  declares  that  the  intensity 
of  MruTtd  is  proportional  to  thr  square  oj  tbr  amplHwie. 

Timbre,- — There  is  a  third  propt-rty  of  musical  sound, 
that  peculiar  quality  by  which  we  are  able  to  distinf^ish 
tuueK  of  the  same  pitch  as  produced  by  different  musi- 
cal instrument-i ;  e.g.,  the  C  tone  of  the  piano,  of  the 
violin,  and  of  the  human  voice.  For  an  explanation  of 
this  quality  of  sound,  and  of  the  harmonics  or  overtones 
to  which  it  is  duo,  the  reader  is  referred  to  any  of  the 
standard  works  on  physics. 

^}:i:T>^o^Tt\:cmoH.— The  AurideanH  Extfrnal  Audi' 
lory  Meatus. — To  most  of  the  lower  animals  the  auricle 
is  umloubtedty  of  great  value  in  aiding  them  to  concen- 
trate their  auditory  effort  at  will  upon  some  particular 
sound  by  turnine  the  auricles  in  the  direction  from  which 
it  comes.  In  man,  on  the  other  hand,  the  auricle  has 
liMtt  much  of  its  im|>ortanee  as  a  part  of  the  conducting 
apparatus  since  the  auricular  muscles  have  tost  the 
property  of  volunlarj*  contraction.^ — in  other  words,  since 
man  has  lost  the  power  of  niuving  the  auricles  at  will. 
Tliathe  still  retains  an  intuitive  appreciation  of  their 
function  is  shown  by  the  impulse  which  lends  the  hard- 
of-hearing  instinctively  to  draw  the  ear  forward  toward 
the  source  of  .•^und  and  to  augment  its  concavity  by 
that  of  the  hollow  of  the  hand.  While  it  is  now  reeog- 
nix«l  that  fairly  good  hearing  is  not  inconsistent  with 
oocnpletc  loss  of  the  external  ear,  it  can  not  from  this 
be  assuniM  that  the  auricle  is  without  influence  upon 
the  auditory  function.  Politzer  has  called  attention  to  Pio. a?.— Tuoin«-ioti[. 
the  fact  thai  by  filling  the  concha  with  wax,  even 
tiiough  (he  orifice  of  the  external  auditory  eanal  Ix*  left  open,  we  reduce 
oouadcrably  the  acuteness  of  audition;  whereas  obhteration  of  the  other 
auricular  deprfswions — e.g.,  the  fossa  of  the  helix,  fossa  of  the  axitihelix, 
etc. — iUns  not  influence  the  hearing  appreciably.  The  concha,  therefore, 
miMt  be  regarded  us  in  man  the  most  important  part  of  the  auricle,  its 
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function  beinR  to  receive  and  carrj'  forward  tiie  sound-waves  to  the  inner 
mirface  of  the  tragus,  by  which  they  arc  deflected  into  the  external  auditory 
meatus.  The  p-xlernal  auditory  atnal  prc*enta  curves  an<l  variationa  in 
calibre  in  different  parts,  which  undoubtedly  have  to  do  with  the  proper 
focusing  of  sound-waves  uimn  the  mcmbrana  tympani.  These  anatvmicai 
pecularities,  however, — provided  that  its  lumen  is  not  comph-tdy  occluded, 
— seem  to  be  less  essential  to  perfect  hearinii:  than  almost  any  part  of  the 
conducting  apparatus.  Iridiviiluals  with  abnormally  narrow  auditory 
canals  seem  often  to  hear  equally  txa  well  as  others  with  canaU  of  normal 
calibre.  The  author  lias  seen  several  cases  in  which  the  Iwny  meatus  wa« 
very  ctuisiderably  narrowed  in  one  or  more  of  its  diameterw  by  exostoses 
from  one  or  other  of  its  wall?,  in  which  no  appreoiabie  impalnuent  of 
bearing  could  Iw  demonstrated.  Another  phenoiiieiion  with  which  every 
aurist  is  famihar  is  the  excellent  hearing  power  frequently  exhibited  by 
individuals  whose  auditory  canals  are  apparently  filled  with  wirumen, 
exfoliated  epithelium,  or  other  foreiiCQ  sulxstances.  Whether  in  eueh  canes 
the  olwtrucrinB  ma&a  vibrates  in  unison  with  the  sound-waves  from  without 
and  thus  transmitfi  them  to  the  column  of  air  Iwtween  it  and  the  drum 
membrane,  or  the  sound-wavts  are  projected  through  some  space  between 
the  foreign  body  and  one  of  the  canal  walls,  may  be  a  debatable 
question.  The  latter  hj7wthe.si.s  seems  the  more  plausible.  Sound- 
waves, then,  are  collected  in  the  concha,  whence  they  are  defJect^il  by 
the  inner  surface  of  the  tragus  into  the  externid  auditory  canal,  by 
which  in  turn  they  are  conveyed  to  the  outer  surface  of  the  mcmbrana 
tympani. 

The  Dnirn  Membrane.  —  In  the  memlirana  tensa  we  have  an  ideal 
medium  for  the  transmission  of  sound-waves  to  the  ossicular  chain,  ft  is 
a  tense,  inelastic,  fibrous  membrane,  drawn  inward  at  the  centre  by  its 
attachment  to  the  lower  half  and  extremity  of  the  hammer  handle,  and 
presentinR,  therefore,  a  somewhat  funnel-shaped  concavity  toward  the 
meatus.  From  the  cenlral  deprei?*ioii  at  the  umlm  to  it.s  peripheral  attach- 
ment, the  membrane  is  slightly  bowed  or  curved  in  the  direction  of  the 
meatUK.  This  outward  curvature  of  the  normal  membrane  ia  not  without 
influence  upon  its  value  as  part  of  the  conduction  mechanism,  Helmholta 
having  establi.shefl  by  experiments  the  greater  rcaonauce  of  curved  mem- 
branes as  c^iriipHTvd  with  liat  ones. 

If  the  (hum  membrane  were  highly  clastic  it  would  respond  easily  to 
sound-waves,  but  would  hold  these  and  other  vibrations  due  to  harmonics, 
or  overtones,  after  the  original  stimulus  liad  spent  itself;  and  these  after- 
tones  wouhl  interfere  with  the  proper  transmission  of  sound-wavt's  iimoedi- 
ately  following.  But  the  menibrana  tensa  is  a  comjmratively  unyielding 
and  inelastic  structure,  responding  readily  to  all  forms  of  Bonorous  stimuli, 
but  returning  rapidly  to  a  condition  of  rest  as  Koon  as  it  ceases  to  be  acted 
upon  by  80und-\vavea  frttm  without.  As  with  all  stretched  mrmbranes 
and  sonorous  bodies  generally,  the  meuLbrima  tensa  has  a  fundamental 
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note  of  its  own.  By  this  is  iT»>ant  thiit  the  drum  mt^mhrani?,  if  set  in  motion 
by  a  liRiit  tap,  or  any  forr*  moiin-iitarily  ln-inting  it,  must  exncute  a  series 
of  to-and-fro  movcmtMits,  or  vibrntioiis,  In-fore  it  can  rtjtiirn  to  a  condition 
of  rest;  and  that  these  movements  will  l>e  rhytlitnic  in  character  and  will 
take  tlie  form  of  Kunorous  vibrations  having  a  constant  rate  of  rapidity 
per  second;  in  other  words,  they  wotdd  if  sufficiently  extensive  and  pro- 
longed produce  a  musical  toiio  of  constant  pitch,  its  Jumtameutal  tone. 
-pDe  disadvantage  of  a  loud  fundamental  note  in  the  drum  membrane 
'would  Iw  the  confusion  which  would  inevitably  rffiult  if  it  were  acted 
upon  by  sound-waves  having  the  same  number  of  vibrations  per  second. 
It  must  be  remembered  that  the  drum  membrane  is  capable  not  only 
of  reb-pondinK  to  alt  kinds  of  eonoroua  impressions,  but  of  transmittins 
several  soun<l-wavrs  wmultaneonsly.  One  can  readily  appreciate,  there- 
fore, that  a  fundamental  tone  of  any  part  of  the  conducting  mechanii^m 
which  would  respond  loudly  even  to  overtonca  of  the  same  pitch  mip:ht 
cause  great  disturbance  of  function.  Ap;ainst  this  reftult,  the  handle  of 
the  malleus  act*  as  a  control  mechanism,  the  effect  of  ita  attachment 
to  the  drum  membrane  being  somewhat  analogous  to  the  pressure  of 
a  finger  against  the  prong  of  a  vibrating  tuning-fork, — i.e.,  the  vibra- 
tions due  to  the  fimdamental  tone  of  the  drum  membrane  arc  immedi- 
ately overcome  by  the  inertia  of  the  attached  ossicular  chain,  leaving 
the  membrana  tensa  free  to  receive  and  transmit  new  sound-waves  from 
without. 

The  Otsicular  Chain. — According  to  the  commonly  accepted  theory, 
sound-waves  striking  upon  the  mcmbrana  lympani  arc  by  it  communi- 
cated to  the  ossicular  chain,  by  which  in  turn  they  are  transmitted  through 
the  foot-plate  of  the  stapes  to  the  laliyrinthine  fluids.  Kaeh  exeursion  in 
either  direction  of  the  stapes  is  accompanit-d  by  a  corresponding  movement, 
or  displacement,  of  the  fluid  in  the  vestibule,  and  in  this  way  fluid  waves  ' 
are  inaugurated  which  finally  impress  the  terminal  tilanienta  of  the  audi- 
tory nerve.  For  the  exercise  of  these  passive  movemwits,  the  drum  mem- 
brane and  ossicles  constitute  a  perfectly  adapted  mechani.tm.  The  oasiclcs 
form  a  system  of  finely  adjusted  and  sensitive  levers  which  respond  in- 
stantly to  the  slightest  movements  of  the  linini  membrane.  The  handle 
of  the  malleus  bi<iiig  the  only  part  of  the  os^ieuliu-  irhaiti  diriTtly  attached 
to  the  mcmbrana  tjTnpani,  it  is  through  this  process  that  the  movements  of 
the  drum-head  are  transmitted  to  tlie  ossicles.  The  handle  of  the  malleus 
is  longer  than  the  long  arm  of  the  incus;  »o  that,  according  to  the  laws 
governing  leverage-,  with  each  Inward  excursion  of  the  hammer  handle,  the 
long  arm  of  the  incus  movi-s  inward,  carrying  with  it  the  stapes  throuiih  a 
shorter  distance  but  with  greater  force.  This  provision  has  n  particularly 
important  bearing  upon  the  transmitwion  of  the  lower  mu»ieal  tones,  wliieh 
are  produced  by  vibrations  of  large  amplitude  but  relatively  little  force. 
The  funnel-shaped  concavity  of  the  drum  membrane  ami  its  outward 
curve  from  centre  to  periphery  have  aUo  au  iuiportaat  bearing  upon  Ibe 
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of  the  c«mducting  mechanism, — such  a  membrane,  according  to 
Bakabotts,  trmttemitting  low  vilirattons  of  ^imatler  force  than  would  a  ftat 
WMifaniH.  ApporvDtty,  Tlii-reforo,  the  ost^iciilar  chain  is  most  eRSi-ntial  in 
MJMBitldMC  Um*  lowpr  toners  of  the  musical  scale, — toncfl  produced  by 
inbrHtiuos  oi  \arfx  amplitude  but  little  force,  which  the  ossicular  levers 
flonwrt  tntu  vibrations  of  smaller  amplitude  but  of  greater  force.  The 
hi(h^*r  U>n<.'S,  ua  t^  other  hand,  are  produced  by  sonorous  ^nbrattnns  of 
tmnlhf  aatptttttiie,  but  whose  relatively  Kreatcr  force  is  cajmble  of  inaugu- 
Mkia^k  SkmVAve  within  the  lahyrinih  witliout  auKmeiitation  of  force 
Uuouttb  ibo  Ivvmpr  5>'stera  of  the  Ohisiculnr  chain.  With  this  theorem 
ito  uuiid.  «v  alkoufct  be  at  no  loss  to  explain  the  impairment  of  hearing  for 
Itw  lovtvr  team  of  the  masieal  scale  which  invariably  attends  any  severe 
toniftn  4t  tb*  Mnihicting  uieehani^m. 

1*h«  Khilhn^  movements  of  the  different  ossicles  have  been  investignted 
t)^  l-.i,  FVJitier,  and  others.    According  to  their  exixrimeiits,  the 

IHMSJJuuxn  vxcuntton  of  the  hammer  handle  (at  umbo]  which  can  be  in- 
4ue«4  by  (vmlvfiMtk»  and  rarefactioa  of  the  air  in  the  external  auditory 
qai>  -ii ,  the  maximum  movement  of  the  stapes  being  K<  to  Ms  nmi. 

•^^  __^^dXC\"UK-nta  throw  light  on  the  iiilhienee  of  leverage  on  the  ossieu- 
kw  miiTumrwIni,  and  furnish  additional  proof  that  the  ossicles  move  sepa- 
nl»br  Uttt  MKvhhmlly  as  parts  of  a  movable  chain,  and  never  in  unison 
tftVUllvIk  T%kII,v  l*ound  whole.  It  must  be  understood,  however,  that 
VliM  ttfc'^iHWsmwH**  Ki\'en  represent  only  the  excursions  which  may  be 
f^ywiWWfttwl^i'  imlurt'd,  Kiemann  having  proved  l)y  mathematical  calcu- 
£lM>MW  tluit  Ihe  larcntt  excumion  of  the  stapes  po!«lble  in  response  to  eound- 
««\\«  w%nt^l  tH<  xmaller  thati  the  eye  couhl  appreciate. 

Atti^ihi'f  view,  which  ha>»  been  entertainetl,  as  to  a  possible  pathway 

^  «^  ;t>^.n  i«  that  they  may  reach  the  labyrinth  by  way  of  the  round 

^<.  Niw,  l\4ilier  *  states  that  "the  vibrationa  of  the  drum  membrane 

1^  \\v^\  to  ihe  labjTinth  partly  through  the  ossicles  by  means  of 

^  i\^'t-l*J*te  «'(  ihe  Mapec,  aiul  l*artly  through  the  air  in  the  tympanic 

\*\»>   to  Uw  Miembrauf  of  the  fen&'^tra  rotunda."     The  writer  can  not 

vi«w*w  Im'W  in  ft  hwUlhy  enr  it  if*  possible  for  the  membrane  of  the  round 

uke  wi  dirivt  a  (wirt  in  the  tran(»nii«f.ion  of  sound-waves.    To 

.  n  Mt-tt.  il  would  be  necewary  to  assume  that,  with  each  in- 

^..4        ,   .     .     >t  tit  the  nirnibrnna  tympaui.  the  membrane  of  the  round 

y,,„  ;,  !>uxt>l  inwani  liy  condensation  or  displacement  of  the  air 

lu^  11.,.  •  eaVity.  ttn  untenable  hypothesis.    The  membrane  of  the 

mive*  inward  t^iward  the  lumen  of  the  scala  tympani  only 

•d  nf  rarefjielion  of  souml-waves, — i.e.,  during  the  period 

^  ttMvK  ihe  tlaiH*  nu>vp«  outward.     In  other  words,  its  function  seemc 

^1.  ■ ,    '■  -^-HiiM'uanlion  for  the  movements  of  the  stape.i,  thus  preserv- 

Cr  111  iiitralnbyrinthlne  pressure. 

■  vl  ItM  Km.  lut  Eofluh  edition,  p.  57. 
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The  Tympanic  Musdes. — The  function  of  the  tensor  t>'mpaDi  and 
lius  miiwles  bas  been  the  subject  of  a  great  deal  of  cuntruversy. 
Vmtraction  of  the  t«naor  tympani,  drawing  the  Iminniier  handle  and  drum 
membrane  inward,  renders  the  latter  more  tense.  Contraction  of  the 
»taT«Hlius  drawB  the  bead  uf  the  stapes  backward  and  the  anterior  end 
pof  the  foot-plate  of  the  stapes  somewhat  oiitwanl  into  ihe  niche  of  the 
■val  window.  Aeting  together,  the  two  muscles  oppose  eaeh  other,  one 
,drawinK  the  ossicloa  inward,  the  other  lendinR  to  draw  the  stapes  out- 
ward. In  this  way  it  in  beheved  that  they  rnay  ciin-stitute  a  sort  of  con- 
trol tneclianiMn,  gruariLing  the  labyrinth,  on  the  one  hand,  from  the  effect 
of  loud  or  explosive  noises  which  miffht  drive  the  stapes  violently  in- 
ward, and,  on  the  other,  neutralizing  the  effect  of  sudden  and  forcible 
condensation  of  the  air  mthin  the  tympanum  which  miRht  cause  cx- 
ceti«ive  excursions  of  the  hammer  handle  and  drum  meinliraiie  in  the 
other  direction. 

Another  theory  i»  that  which  was  proposed  by  Mach  a8  long  ago  as 
1863.  According  to  this  view,  the  muscles  act  as  an  accommodation  appa- 
ratus. var>-inK  and  rcKulating  the  tension  of  the  conducting  mechanism 
according  to  the  requirements  of  different  sound- waves,  and  also  enabling 
[%he  individual  by  an  effort  of  wHll  to  select  and  follow  certain  sounds. 
This  view,  with  some  modifieations,  has  received  the  support  of  most 
later  observers.  IJcnson,  in  IS7G,  showed  by  experiments  upon  living  ani- 
mals that  tiie  tensor  tymjtani  mtiisde  not  only  cuntracta  in  re)5]mnse  to 
Bound-waveis,  but  executes  a  distinct  contraction  foi  each  particular 
lund;  and  further  that  its  contractiona  were  stronger  for  high  tones 
ban  for  the  Iowit  tones  of  the  musical  scale.  Giving  these  facts  greater 
significance  were  the  later  i-xperimcnls  of  Pollak,  which  i>rov((i  that 
after  removal  or  destruction  of  the  cochlea  in  living  animals  the  tensor 
tj'mpani  no  longer  contracts  except  in  response  to  electrical  .stimulation. 
Y^hile  absolute  prtHif  atj  to  their  function  is  beyond  our  reach,  this 
view — vii.,  that  different  sound-waves  require  variations  in  the  tension 
of  the  pound-conductiug  mechunism  for  their  perfect  traasmisslun,  and 
that  such  variations  are  controlled  and  regulated  by  the  tympanic 
jnu'Mjles^s  in  harmony  with  laboratory  inve-stigtitions.  and  furnishes 
Ihe  only  hj"pothcsis  wliieh  seems  ade<iuately  to  explain  these  perfect 
little  muscles. 

A  question  wbicli  is  still  the  subject  uf  oceafiional  discuBsion,  and 
apparently  with  little  prospect  of  definite  solution,  is  whether  sound-wavea 
arc  in  any  degree  conducted  through  the  ossicles  and  laijyrintbine  Huids 
by  molecular  motion,  or  altogether  through  vibration  uf  these  structures 
en  maiw*'.  The  fact  that  the  higher  musical  tones  are  in  many  cases  well 
perceived  in  spite  of  advancwl  ohr^triictivc  lesions  in  the  conductive  mech- 
anism, is  by  some  regarded  as  pointing  to  a  possible  transmission  of  these 
Bounds  by  molecular  processes,  rather  tlmn  by  mass  movements  of  tha 
ossicular  chain.    In  this  regard  the  folluwiug  expretuian  of  belief  by  the 
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late  Professor  Bezold'  of  Munich  is  of  interest:  "I  share  the  conviction 
.  .  .  that  not  molecular  movements,  but  mass  movements  of  the  con- 
ducting chain,  together  with  the  labyrinthine  water  column,  transmit 
the  sound-waves  from  the  air;  ...  I  am,  moreover,  on  the  side  of 
those  physiologists  who  regard  bone  conduction  as  osteotympanic.  In 
other  words,  in  conduction  through  bone,  the  excitation  of  the  auditory 
nerve  takes  place  exclusively  with  the  aid  of  the  sound-conducting  appa- 
ratus, vibrating  with  the  bone."  This  view,  while  not  final,  probably 
expresses  the  belief  of  a  majority  of  otologists  and  physiolt^sts  to-day. 

*  Archives  of  Otology,  vol.  xxxv,  No.  3,  p.  217. 
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PHYSICAL  EXAMINATION  OF  THE   PATIENT. 

r.VDER  this  heading  should  be  incluiLed  a  sliort  l>ul  comprehensive 
histofj'  of  the  case;  and  this  shoulii  include  not  only  ali  o.-«ciiiial  rlata  as 
to  the  present  attack,  but  als^o  an  account  of  any  previous  conditions  or 
disorder^  which  niny  1hr-w  li'.-iit  t>n  the  anral  disease. 

Age,  Occupation.  Habit.  Hereditv.^Auc  has  a  ]>articularly  impor- 
tant bearing  upon  aur.ii  disease  and  should  always  be  taken  into  account. 
The  patient's  occupation  and  habit,  or  mode  of  life — e.g..  environment, 
Kccessive  addiction  to  alcohol  or  tobacco,  habitual  overwork,  dissipation, 
etc. — should  be  kept  in  mind  as  having  a  possible  bearinR  upon  the  aural 
afTectJon.     The  question  of  heredity  i.s  apt  to  Ix;  considered  chieHy  in 
connection  with  adult  patients  sufTcrinK  from  impaired!  hearinK.    It  mit;ht 
be  taken  into  far  more  useful  account  in  our  dealing  wiih  the  children  of 
the  deaf  or  hard-of-heariiif!.  with  whom  especial  effort  should  be  made  to 
H  correct  any  conditions  predlsposinR  to  aural  dispa.^e. 
H       Pre\'ious  History. — This  should  include  a  record  of  (A)  any  coxsti- 
Knrnos'AL  ni.'iEAsr,  inherited  or  acquire:!. — e.g.,  ."syphilis  or  tuberculosis. 
^■iCk)   DiATHKsEs.  of   which  gout   and   rheumatism   ore  the   mo^t  irapor- 
^Pttutt.     That  rheumatism  is  the  indirect  cause  of  many  ca-ies  of  etioloR- 
ically  oljscure  aural  disease  (here  can  be  no  duubt;  and  tlien*  are  some 
observeni  (Buck,  O.  Wolf,  Von  Urcherman)  who  lielieve  that  acut«  rheu- 
matism is  not  infrequently  manifested  as  a  primary  lesion  within  the 
tympanum.    (C)  Thk  acute  inkeciious  uiskask.s,  either  in  childhood  or 
in  later  life.    At  least  8  per  crni.  of  all  ca.'*cs  of  scarlet  fever,  dijihtheria, 
and  measles  develop  some  form  of  middle-ear  InfJumination.    Particularly 
■re  many  cases  of  chronic  suppurative  otitis  media  traceable  to  such  lesions 
early  in  life.    (D)  Phevious  atfacks  of  acttb  otiti*  mf.dia.    There  are 
many  children  wliwe  histories  are  complet^-ly  nvKative  a^  to  infectious 
diseases  who  have,  however,  cvperiericL'd  two  or  more  attacks  of  acute 
t\'mpanic  inflammation.     Recurrins  attacks  of  aural  pain  and  discharge, 
for  which  no  excitinR  cause  can  lie  assigned,  should  always  sugscc-st  the 
possibility  of  some  abnormal  condition  within  the  nahopharj'nx.    Certainly 
such  a  history  should  make  one  more  Ruardcd  in  one's  progna?is  until  the 
nftannlmr\tm'i»»l  Ief*ion,  whatever  it  may  be,  has  been  corrected. 
B      History  of  the  Present  Attack.— Tliis  should  bef^in  with  a  statement 
of  the  disease  to  which  the  aural  disorder  was  secondary,  or  with  the 
exciting  cause.    In  order  to  fix  as  nearly  as  possible  the  date  of  the  unset, 
we  should  bepn  with  the  initial  symptom — pain,  deafness,  tinnitus — and 

■the  date  on  which  it  was  first  experiencmi  by  the  patient.  In  acute  cases, 
next  to  the  initial  sj'mptora,  it  is  important  to  learn  if  possible  the  time 
frhtch  has  elapsed  between  the  onset  of  the  attack  and  the  appearance  of 
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the  aural  disrbai^,  provided  this  be  present.  The  importance  of  this  liw 
in  the  fact  that  in  acute  tympanic  disease  the  prognosis  is,  as  a  rule,  more 
favorable  in  those  cases  in  which  spnntaneoui*  ruplum  of  the  drum  mem- 
brane fullowit  quickly  upon  tlir  initial  t^ymptom  than  In  cases  in  which  it  is 
delayed  sovcrftl  days  or  a  week.  Further  than  this  but  little  can  usually  be 
learned  beyond  what  the  physician's  examination  will  brinij  to  light, — 
unlesa.of  course,  the  patient  has  l>een  under  the  care  of  a  trained  observer. 
It  is.  of  course,  well  in  the  case  of  a  seriously  ill  patient  to  inquin*  as  to 
whether  rigors,  profuse  sweating,  or  sudden  and  pronounced  alterations  of 
temperature  have  been  noticed;  but  the  statements  of  the  family  or  attend- 
ants in  reganl  to  such  symptoms  arc  rarely  to  l>e  relied  upon.  In  other 
words,  the  pli>-sician  is  usually  obliged  to  await  the  results  of  liie  OH-n 
observation  on  (hpsc  points. 

In  cases  of  chronic  aural  disease  the  history  may  extend  over  a  period 
of  months  or  as  many  as  ten  or  twenty  years.  ObvioiLsly  such  cases  require 
a  more  thorough  wclnhinp  of  individual  symptoms,  their  sequence,  and 
relative  severity  or  "prominence  in  different  stages  of  the  disease. 

To  epitumtxe:  The  main  ]>oint8  of  interest  in  the  history  of  a  patient 
euffering  from  tympanic  digeane  group  themselves  about  the  following 
facts: 

fl)  The  primary  disease  to  which  the  otitis  was  secondary,  or  the 
exritrng  cause. 

(2)  The  date  and  character  of  the  onset. 

(3)  In  acute  cases,  the  date  and  character  of  the  discharge. 

(4)  The  prtwcnce  or  absence  of  sympt<imB  of  coiistitui  tonal  disturb- 
ance,— nausea,  vomiting,  rigors,  septic  temperature,  etc. 

(5)  In  chronic  cases,  the  .sequence  of  tlie  various  symptoms,  and  their 
relative  severity  in  different  stages  of  the  disease. 

(6)  The  course  of  the  disease  as  shown  by  subsidence  or  pcralstenoe, 
increase  or  diminution  of  symptoms. 

From  wliat  has  liccn  nTiticn,  it  may  seem  that  the  writer  haj?  proposed 
a  somewhat  voluminous  hi.-itory.  This,  however,  is  not  necessary,  it 
being  quite  possible  to  include  all  that  is  of  practical  importance  within 
a  comparatively  small  space.  To  facilitate  this^  some  form  of  printed  his- 
tory blank  is  almost  essential.  The  writer  has  fountl  two  forms  of  history 
cards  useful, — i.e.,  one  for  office  histories,  used  mostly  In  cases  of  chronic 
aural  disease  (e.g.,  deafness,  etc.),  and  a  more  abridged  form  for  "bed- 
side histories,"  which  arc  of  great  convenience  in  ca.ses  of  .acute  tympanic 
or  mastoid  disease.  Copies  of  these  two  forms  will  be  found  in  a.  final 
chapter  or  appendix. 

Objective  Examination.  ^  Before  attempting  to  insi>ect  the  drum 
membrane  by  reliected  light,  much  may  l>e  learned  by  a  careful  observ- 
ance of  the  patient.  One  may  often  determine  at  a  glance  whether  the 
patient  breathes  normally — i.e.,  through  the  nose — or  is  a  t>*pical  or  partial 
mouth-breather.  Habitual  mouth-breathing  in  children  is  usually  due  to 
the  presence  of  adenoids.    This  obstaclo  to  normal  breathing  is,  however, 
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Dy  no  meatis  mvariably  announceti  by  the  typically  dull  and  vacant  ex- 
ircsaion  so  often  described  in  the  earlier  text-books.  Tlio  ohilti  is  often 
[«f  extremely  healthy  appearance.  lie  may  breathe  quite  normally  during 
Lthe  day  or  whrn  perfectly  quiet,  but  with  notircalile  difficulty  at  night 
when  the  recumbent  position  favors  na»o]>har>iig<;al  cnngchiion,  or  when 
t«ngngcd  in  any  active  physical  exercise.  Wliile,  therefore,  wo  may  often 
'determine  the  preeence  of  adcnutdtt  at  a  glance,  our  al)ility  to  do  so  can 
not  be  relied  ujwn.  Mouth-breathing  in  adults  is  less  fr«|uent,  and  usu- 
ally, tliercfore,  more  noticeable  than  in  children.  Whatever  the  patient's 
age.  habitual  mouth-breathing  should  be  noted  as  likely  to  throw  light 
not  only  upon  tho  etiology,  but  alio  upon  the  prognosis  and  treatment  of 
the  aural  din^oMr. 

»In  talking  to  a  patient  with  advanced  catarrhal  deafness,  one  intui- 
tively gauges  the  degree  of  deafness  by  one's  ditfiL-ulty  in  making  him 
hear  or  by  the  evident  difficulty  on  his  part;  also  which  is  the  deafer  ear, 
by  observing  which  ear  is  turned  toward  the  speaker.  By  observing  the 
patient's  expression  and  the  inten{nesB  with  wliich  he  scans  the  face  of 
^Lthe  pcrswtn  talking,  one  not  infrequently  discovers  a  capacity  for  lip- 
"xcading  of  which  the  patient  himself  may  be  only  partly  conscious.  By 
such  practical  observations  one  may  obtain  vpry  useful  information  as  to 

■  the  degree  of  deafm*s  for  wliich  relief  is  sought. 
AfBicCLAR  DisPLACEMENT.^Of  great  importance,  because  of  their 
possible  surgical  significance^  arc  changes  in  the  position  of  the  auricle 
due  to  inOammatory  processes  in  or  alwut  the  ear.  Note  if  the  two  auri- 
cles arc  identical  in  the  angles  which  they  form  with  the  sides  of  head. 
"While  slight  differences  in  this  respect  may  represent  simply  an  anatomical 
variation,  marked  differences  are  much  more  likely  to  be  the  result  of  an 
inflammalory  condition  in  the  ear  or  temporal  bone  of  one  or  the  other  side. 
Marked  projection  outward  and  forward,  or  outward  and  downward, 
of  one  auricle  beyond  the  position  occupied  by  the  opposite  ear,  points 
usually  to  an  inHainmatory  process  either  in  the  inasloid  cells  (acute 
mastoiditis)  or  in  the  posterior  wall  of  the  fibrocartilaginous  meatus 
(furunculosis).  This  outward  displacement  of  the  auricle  is  due  either  to 
a  subperiortcal  abscess  or  ut  a-dema  of  the  structures  behind  the  ear,— 
I.C.,  those  covering  the  mastoid  procfss.    Tlic  i>ostauricular  sulcus^ — linear 

■  depression  between  the  auricle  and  side  of  the  head— may  tbtrefcre  bo 
obliterated.  Such  postauricular  swelling,  with  outward  displacement  of 
the  auricle,  points  in  young  chiUtren  almost  invariably  to  a  suppurative 
inflammation  invoK-ing  thn  mastoid  cells.  In  the  adult,  on  the  other  hand, 
they  may  mean  mastoid  inflammation,  with  resulting  subperiosteaJ  ab- 
scess, but  Jar  more  frequently  are  the  result  of  an  ej:lension  of  ■infiammation 

^mjrom  a  Juntiidc  in  the  posterior  wall  of  the  JibrucurtiUiffinous  meutiia. 

Ht  Palpation  in  Case  of  PosxAURtcuLAR  (Edema. — With  oedema  be- 
hind the  auricle  much  may  be  learned  as  to  the  original  fucus  of  infection 
by  careful  pali>ati<in.  Cradufilly  exerted,  but  firm,  pressure  at  a  point 
upon  the  mastoid  process  just  behind  the  auricular  attachment,  but  so 
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directed  as  not  to  disturb  the  auricle,  will  elicit  deep-aeated  bone  tender- 
ness only  if  the  mastoid  proccM  is  the  seat  of  an  acute  inflammatory 
process.  If  tlie  niasUHd  is  not  involved,  little  or  no  pain  will  result  from 
pressure  fo  directed.  On  the  other  hand,  pressure  at  cxartly  the  same 
point,  hut  directed  slightly  forward  so  as  to  move  the  auriele,  will  cautK> 
the  patient  to  wince  or  cry  with  pain,  even  though  the  mastoid  is  perfect  I}* 
healthy,  if  the  fihrocar  til  acinous  meatus  Iw  the  seat  of  an  acute  inflam- 
mation. This  latter  phenomenon  is,  of  course,  explained  by  the  fact  that 
any  movcmpni  of  the  auricle  aloii^  the  line  of  its  attachment  to  the  .side 
of  the  head  is  necess^arily  communicated  to  the  cartilaRinous  framework 
of  the  external  auditory  canal.  It  i-s  a  differential  point  of  very  consider- 
able dia^o»^tic  irnporianee,  and  will  be  referred  to  again  in  a  later  chapter. 

Palpation  of  the  Auricle  in  Case  or  AfRAi.  Pais.— l^Tienevor  ear 
pain  is  complained  of,  it  is  well  to  determine,  if  possible  Iwfore  any  attempt 
is  made  to  examine  the  drum  membrane  by  reflected  tiiiht,  whether  this 
pain  is  in  any  part  due  to  an  inflammation  of  the  external  canal.  Except 
in  infants  and  ver>'  youuR  children,  in  whom  the  anatomical  relation  be- 
tn-een  the  drum  membrane  and  evtemal  meatus  is  exceedingly  close,  manip- 
ulatiori  of  the  auricle  causes  absolutely  no  pain  when  the  inflammation  is 
confined  to  the  middle  ear.  On  the  other  hand,  very  sliRhtmovOToent* 
of  the  aiuicle  are  extremely  painful  even  in  tlie  initial  stages  of  a  furuncle 
in  the  meatus.  By  prcssiiiR  one's  finpier  firmly  against  the  cheek  immedi- 
ately above  and  in  front  of  the  auricle,  and  bringing  it  downward  along 
the  anterior  attachment  so  &•!  to  press  the  tragus  inward,  one  will  elicit 
tenderness  in  every  case  in  which  the  anterior  wall  of  the  meatus  is  the 
seat  of  an  acute  inflammation.  If  no  pain  results  from  this  procedure, 
the  auriete  should  be  moved  in  different  directions, — upward,  backward, 
di>w*nward,  and  forward.  ThcKt^  movements  wilt  change  the  (Kt^itiun  of 
the  different  walla  of  the  meatus,  and  if  no  pain  is  experienced  one  may 
with  cunfidencc  exclude  the  fibrocartila{;inous  canal  as  the  seat  of  an  acute 
iullammation. 

If  we  have  properly  cultivated  our  powers  of  observation,  we  have 
now  with  the  expenditure  of  but  a  few  momenta  of  time  possessed  our- 
selves of  certain  facts  Iwaring  ujwn  the  patient's  condition.  We  have 
made  a  practical  e&timate  of  the  degree  of  functional  impairment  (deaf- 
ness) by  his  difficulty  in  interpreting  the  conversational  voice,  have  noted 
his  capacity  for  liiHreatliug  and  the  probable  influence  of  this  in  supple- 
menting his  power  of  audition,  and  have  probably  determined  which  is  the 
deafer  ear.  If  his  disease  is  acute,  we  have  either  located  the  inflammation 
in  the  auricle  or  external  auditory  canal,  or  have  excluded  that  part  of 
the  conducting  mechanism  as  witluiut  bearing  upon  the  aural  disorder. 

The  next  step  in  the  examination  is  the  inspection  of  the  drum 
UEUBHANB.  For  ihis  purpofic,  the  following  mechanical  aids  are  essential; 
(a)  some  form  of  artificial  liglit,  (b)  a  forehead  mirror  fur  focusing  the  light 
upon  the  membrana  tj-mpani,  and  (c)  a  properly  constructed  aural  specu- 
lum.   These  appliances  are  found  in  the  instrument  houses  in  a  variety 
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of  dwijjns.    While  some  of  thorn  are  rxcellent  in  pvor>'  respert,  others  arc 
'so  far  from  correct  in  (ienisn  and  structure  as  (<>  bi!  prarticatly  without 

vahie  ill  aural  work.    It  in  imixirtant,  thfrcfon-,  that  a  briuf  al^ti-ment  be 

maifo  as  to  the  c>««'ntial  points  whirh  these  instruments  should  posseBw. 

The  Forehead  Minor. — In  selecting  u  mirror  for  otological  work,  the 
[points  to  1)6  looked  to  are  its  si^e,  the  size  of  its  central  orifice,  the  position 
'of  the  ball  by  uliirh  it  is  attiiclieil  to  th<<  head-baiul.  und,  muKt  im|iortunt 
[of  ftll,  iti*  focal  distance.  Within  cvrtain  limit",  the  Nze  \f  a  matter  of 
^personal  preference,  some  instrument  dealers  showing  them  in  various 

SIMS  from  2Vi  to  4  inches  in  diameter.    In  the  writer's  exijerience,  a  mirror 
[3  inches  in  diameter  has  rcpresente<l  the  mast  satisfactory  size.    This 


rie.  3K.— R«m1  rnVnnt. 


Fib.  39.— HMd  ntrm. 


thrDics  a  stronger  li^ht  than  those  of  smaller  size,  and,  on  the  other  hand, 
is  lighter  and  le«i  clumsy  than  larger  ones.  A  3f^inch  mirror,  however, 
if  its  attachment  to  the  head-band  is  properly  adjiisled,  cjin  Iw  u.'W'd  very 
catisfactorily  and  is  the  choice  of  many  aiirists.  Tho  central  orifice  should 
be  not  lesfl  than  one-quarter  of  on  inch  in  diameter,  a  smaller  aperture 
entailing  a  certain  amount  of  unneces«iry  eye-t-train.  The  writer's  per- 
sonal preference  is  for  a  central  urilice  one-half  incli  in  diameter,  m  shown 
in  Fig.  38.  This  is  particularly  advantagrous  in  tympnnic  surgery  and  in 
the  poet-operative  treatment  of  niasUiitl  woimdK,  a  smaller  aperture  being 
apt  to  necessitate  more  frequent  readjustments  of  the  mirror,  a  si'rious 
inconTcnience  when  one  wn.slies  to  avoid  touching  anything  not  abnolutely 
Sterile.  The  ball  by  which  the  mirror  is  connected  with  the  head-band 
should  be  attached  to  the  peripheral  edge  (Fig.  38),  rather  than  to  tts 
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pofiterior  surface  as  Rhonii  by  Fig.  39.  The  advantAge  of  the  peripheral 
attachment  i<*  thnt  it  allows  a  wider  range  of  movement  And  aUo  enables 
one  to  bring  tlie  central  orifice  nearer  tlie  eye. 

Cndoubtedly  tlie  must  im)wrtant  point  to  be  investigated  in  select- 
ing a  mirror  for  aural  work  is  the  focal  distance.  By  this  is  meant- the 
distance  lietwecn  the  concave  reflecting  surface  of  the  mirror  and  its 
principal  focus,  or  that  point  in  front  of  it  at  which  the  reflected  rays  con- 
verge (.o  give  the  greatest  brilliancy  of  illumination,  it  can  l»e  readily 
understood  that  a  focal  distance  which  would  be  quite  satisfactory  in 
csninining  the  pharynx  might  im  altogether  unsuitaWo  to  the  inf<pection  of 


Fia.  40.— IlMtiJMugd  knd  nirnir. 


BO  small  a  field  as  ts  afforded  by  the  membrana  tympani.  Thus,  a  focaf 
distance  of  18  inches  may  afford  a  clear  defiiiitiim  of  the  Btructurcs  of  the 
throat  and  phar>'nx,  but  would  be  altogether  too  great  for  the  examination 
of  structures  so  small  as  the  minute  landmarks  of  the  drum  membrane. 
For  examining  the  ear,  the  focal  distance  should  be  not  greater  than  10 
or  12  inches.  Th\a  may  be  easily  tested  by  holding  the  mirror  with  its 
reflecting  surface  about  twelve  inches  from  the  (lame  of  a  candle,  tamp,  or 
gaa  jet,  and  noting  the  distance  at  which  the  outline  of  the  Rame  is  most 
clearly  shown  u|>on  any  flat  surface, — e.g.f  a.  book-cover  or  the  palm  of 
the  hand.  This  is  also  tlie  point  at  which  the  convergent  rays  meet  to 
give  the  most  brilliant  illumination. 
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The  fJtnd-bond. — Of  this  but  little  need  be  said  beyond  the  mention 
of  certain  points  to  be  avoided.  A  hicad-hand  of  any  elastic  materiaJ  is 
urisnitaililc,  U'causo  it.  allows  a  <lcgn'»?  of  tinjlioii  whirh  is  prt'cist-ly  what  one 
winlies  to  avoid.  The  flexible  t>and  sliouid  Ix;  tiiadi;'.  therefore,  of  leather 
or  of  very  stout  silk  rihlKm  at  least  an  inch  wide.  The  utluebinent  of  the 
mirror  to  the  forehead  piece  should  be  effected  by  means  of  a  double  ball- 
ftnd-«K'ket  joint,  as  shown  by  FiR.  40.  A  single  joint  docs  not  allow  of 
placing  the  mirror  in  the  jMisitioii  which  gives  the  lesist  eye-wtrain  and  the 
clearest  vision.  Fir.  41  represents  a  stiff  fibre  head-band  which  the  writer 
bos  found  very  satisfuetory  in  practical  use.  If  properly  fitted  to  the  bead, 
it  is  coQifortable,  and  easily  removed  and  put  on.    Jt  ha:;  aUo  the  additional 


Ft«  4\i—iii,iv  U'.jiJ-bud. 


I  advantage  over  the  ordinary  head-l.>:ind  that  it  is  more  easily  put  on  by  an 
attendant  or  nurse  during  a  surgicid  dressing,  and  usually  falls  automatically 
into  its  proper  position  on  the  head. 
To  epitomize:    If  one  were  obliged  to  depend  upon  ordering  a  mirror 
anil  heatl'band  by  mail,  one  wouki  do  well  to  inchnle  tlie  following  speci- 
fications:   Diameter  of  mirror  3  to  3'>i  inches:  dianicler  of  central  orifice 
^not  less  than  one-quarter  of  an  inch:  attachment  l)all  to  be  on  the  periph- 
Bcral  edge  of  the  mirror;  focal  distance  lU  or  12  inches;  head-band  to  be 
^Bof  stout  un.vielding  material,  and  attachment  mechanism  to  be  provided ,' 
Bvith  a  double  Iwti-aiui-tiockel  joint.     A  mirror  fulfilling  thc^^  require-' 
roents  should  prove  quite  satisfactory  in  otological  work. 
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Aural  SpfitUa  (Fig.  42). — The  accompanying  illuHtrations  it^rnsont 
seme  of  the  specula  whicli  are  offenxl  fi»r  sale,  and  with  any  of  which  the 
ear  may  be  SBti^facturily  inspectiil  by  a  cuiniH-tent  aiirUt.  In  making 
one's  choice  one  sliould  bear  in  miml  the  mechanical  rci*ul(8  which  the 
sprculum  i»  intendctl  to  facililatc.  What  one  nec<ls  is  not  a  long  ami  nar- 
row funnel  which  can  be  introduceii  deeply  into  the  extem;il  auditory 
canal,  but  rather  a  short  tube  for  introduction  into  the  orifloe  of  the  fibro- 
cartitaginouR  mealns.  Any  unnecessary  length  of  the  tubular  end  of  the 
speculum  is  a  hindrance  to  inspection  and  the  facile  use  of  instruments. 
The  outer  exiwmdcd  portion  of 
the  speculum  Serves  a  double  pur- 
pose,— vis.  (1)  that  of  B  handle 
by  which  it  is  held  in  place  and 
manipulatfd,  and  <2)  that  of  a 
receptacle  for  collecting  the  light 
from  one's  mirror  and  throwing 
it  into  the  auditory  canal.    Any 

.»uptTfluuu»  length  of  thisjwirtion 

[of  the  Bpeculum  simply  adds  to 

I  the  difficulties  of  inspection  and 
local  treatment  of  the  ear.  As  a 
teacher  of  practical  otology,  the 
authi>r  h.is  been  intere-itMl  in  ob- 
taining whatever  speculiini  would 

I  bait  aid  the  meilical  student  la 
acquiring  quickly  and  easily   a 

^certain  degree  of  facility  in  ex- 

'amining  the  ear.    He  knows  of 

I  no  more  practical  or  fatisfactory 

[«peculum  than  that  shown  in  Fig. 

j'42,  B,  known  as  the  Boucheron 

^speculum.      They   are  made   in 
.  of  four  sizes. 

Thrw  other  instruments  cs- 
F>ntiRl  in  aural  examination  are 

lehowit  in  the  accom)iaiiying  illuH- 

^tratioits  (Figs.  4'i,  44,  and  45). 

The  SoiRCB  op  Light. — Excellent   light  for  olulogical  work  can  lie 
>btatnec)  from  the  flame  of  an  oil  lamp  or  ga^i  jft.  or  from  an  electric  bulb 

I  connected  with  the  ordinary  street  current.    Whatever  the  source  may  Im?, 

[the  Ught  itself  must  be  connected  with  some  form  of  mox'able  bracket 

[which  can  be  moved  both  in  the  vertical  and  horizontal  planes  (Fig.  46). 

LTbe  electric  light  is  now  quite  generally  used  in  the  cities,  and,  when 

[properly  installed,  givca  a  satisfactory  and  suitable  form  of  illumination, 

Eletiric  F*irfh*^d  httnp  Jur   Hedsule   Hxnmi'uitwris.—UvUne  leaving 
this  subject,  mention  shouhl  be  mwlc  of  the  lamp  and  pocket  battery 


Flo,  40. — Wall  bracket  Un  lunv&bla  vleciric  Uatit. 
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shown  in  Ilg.  47.  This  little  apparatus,  which  dis|)eust?8  altogether  with 
the  mirror,  has  become  an  indispensable  adjunct  t«  one's  equipment  for 
hc'dsidp  examinations.  Tlic  battery  is  supplied  with  six  dry  cells,  which, 
unfortunately,  must  be  renewed  every  four  or  five  weeks.  This,  however, 
is  R  trifling  disadvaritaRp  comp-ired  with  tht^  difficulties  of  inspection  by 
other  iiiethfidii;  of  ilhiminaltoii  In  private  houses. 

Tbchnic  of  Objective  Examinatiom;  Landmarks  of  the  Normal 
Drum  Mkmbrane. — Obviously  our  esaniinatioii  must  be  wthout  value 
unless  we  have  Qrst  prepared  ourselves  to  recojimKe  the  physical  charac- 
trristicfi  of  the  nnrma!  ear.  The  student  of  otoloRy  will  j)ut  his  time  to 
piior  fldvautupe  uulet.s  his  growth  in  tcchiiieal  skill  and  his  knowledge  of 

special  anatomy  are  advancfKl 
fiinmllaneoiisly.  The  writer  will, 
tlierefore,  refer  frequently  to  the 
anatomy  of  the  parts  under  ex- 
uniinatiun. 

An  with  all  kinds  of  work 
requiring  technical  skill,  each  in- 
ilividual  will  inevitably  in  some 
decree  develop  his  own  method 
imd  teclmic.  There  are,  however, 
Certain  points  which  the  beginner 
will  {{()  well  to  boar  in  min<L  and 
;idhere  to  strictly. 

Position  of  Physician  and  Pa- 
Urni. — For  aural  examination  it 
\^  much  better  that  the  physician 
'•hould  he  seated  to  one  pide  of 
tlio  patient  (Fig.  4S),  rather  thau 
directly  in  fmnt  of  him  with 
knees  parted.  This  brings  his 
eye  within  easy  visual  range  of 
the  ear  tu  Ih>  examined  and  is 
the  iiioht  comfortable  position 
both  for  him  and  for  his  patient.  To  examine  the  opposite  ear. 
it.  ia  easy  to  reverse  this  position  either  by  revolving  his  own  or  the 
IHitientV  chair,  or  by  rising  and  assuming  the  sjtnie  ])o&ition  on  the 
other  side  of  the  patient. 

Matwgunent  of  ific  Light. — The  light  sliouhl  be  about  on  the  same 
horizontal  plane  as  the  patient's  oar,  and  so  placed  that  the  rays  frnm  it 
to  the  mirror  and  from  the  mirror  to  the  ear  sltall  Iw  as  nearly  as  posjiible 
parallel;  i.e.,  they  sliould  form  a«  acute  an  angle  as  pos^il'le.  If  the  focal 
bistance  of  the  mirror  were  exactly  10  inchw,  it  would  be  better  to  bring 
doth  the  light  and  the  car  under  examinntion  within  that  distance  of  the 
mirror.  Usually,  however,  the  focal  distance  is  rather  more  than  12 
inches,  so  that  the  beat  illumination  is  obtained  by  placing  the  light  be- 
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the  opposite  eye,  causins  a  certain  amount  of  unnecessary  eye-strain. 
The  mirror  should  Kc  mijustwJ  vi-ith  the  central  orifice  opposite?  the  e>*e 
nearest  the  souree  of  lijilit.  Tluit  is  to  say,  if  the  liKht  is  placed  to  the 
patient's  left  side,  the  mirror  shouUl  t>e  worn  over  the  physician's  right 
pye,  and  vice  veraa.  Aa  inspection  of  the  ear  frequeiitly  occupies  several 
minutes,  and  t>'mpQnic  op<'rations  much  lonRer,  it  is  important  that  the 
physician's  body,  head,  and  nerk  should  1m'  in  n  comfortable  pa^Jtion. 
The  light  shouhl,  therefore,  U?  thrown  upon  the  ear  and  readjustments 
made  altogether  by  movements  and  manipulations  of  the  mirror, — the 
effort,  common  with  be^nners,  to  dirc^*t  or  adjust  it  by  movements  of 
the  head  usually  resultlnR  in  very  strained  and  uncomfortable  positions 
of  the  neek.  Having  the  light  properly  focused  upon  Ibc  ear,  the  student 
should  devote  some  little  time  to  holdinR  it  there  steadily,  inspecting 
carefully  meanwhile  the  auricle  and  particularly  the  size  and  condition 
of  the  orifice  of  the  meatus.  He  will  make  no  satisfactory  headway  in 
the  use  of  the  speculum  until  he  has  tlie  light  under  perfect  control. 

Speeutum  Examination. — Before  practising  the  use  of  the  speculum, 
Ibe  student  may  refresh  his  memory  of  the  anatomical  differences  between 
the  external  auditory*  meatus  in  the  infant  and  that  of  the  adult  by  ref- 
erence to  the  accompanying  illustrations  (40,  50,  51.  52}.  With  adults 
it  is  often  neeessarj'  to  draw  the  pinna  upward  and  backward  in  order  to 
straighten  the  canul  and  bring  the  drum  niembrune  into  view.  In  the 
case  of  infants,  on  the  other  band,  one  must  usually  draw  the  auricle 
somewhat  downward  and  outward,  in  order  to  separate  the  floor  of  the 
canal  from  the  roof  and  sharpen  the  angle  between  the  drum  membrane 
and  the  axis  of  the  canal. 

As  to  the  size  of  the  speculum  best  suited  to  any  particular  case,  one 
should  select  the  largest  that  will  enter  the  meatus  ea<iily  and  without 
force.  Nothing  is  accomphshed  Ijcyond  discomfort  to  the  patient,  by  the 
attempt  to  use  too  large  a  speculum.  The  speculum  is  gently  introduced 
into  the  meatus  and  carried  beyond  the  hairs  which  occasionally  obstruct 
its  lumen  near  its  external  orifice.  We  may  then  examine  the  different 
walls  of  the  meatus  for  signs  of  acute  or  chronic  inflammation,  and  for 
the  presence  or  ab»cnce  of  olwtnicting  pulwtanees, — e.g.,  ma.<ses  of  ceru- 
men, foreign  bodies,  pus,  serum,  etc.  The  latter  being  absent,  or  having 
been  removed,  we  may  go  on  to  the  examination  of  the  fundus  of  the 
canal, — i.e.,  the  drum  membrane  (Fig.  53). 

L^NOHARKS  OP  THE  NoRMAL  DuiiM  Mkuhhanb. — For  the  purposcs  of 
the  present  study,  let  us  a.Gsurae  that  we  are  to  inspect  a  perfectly  normal 
and  heidthy  drum  membrane.  Letting  the  eye  follow  the  roof  or  Twsterior 
wall  to  the  fundus  of  the  canal,  one  readily  recognizes  the  membrane  by 
the  abrupt  structural  and  color  changes  which  distinguish  it  from  the 
surrounding  walls  of  the  meatus.  As  seen  by  reflected  light,  it  presents 
the  appearance  of  a  tense  membrane  stretched  across  the  lumen  of  the 
inner  extremity  of  the  canal.  It  varies  from  bluish  white  to  ivory  white 
in  color,  having  a  peculiar  sheen,  or  lustre,  which  is  one  of  its  most  con- 
fltant  pb)-sical  characteristics  in  health.    While  the  color  varies  somewhat 
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within  phj-sinlogical  limits  in  different  iiidividHP.la,  loss  of  lustre  invariably 
denotes  either  structural  cbanKes  due  to  clironic  disease,  necrosis  of  the 
Burface  layer  of  epithelial  cells  resulting  from  acut-e  m>TinKitis,  or  the 
deposition  of  some  foreign  yuhstance— f.y.,  mould  (a^perRilli),  dried  secre- 
tion, or  powder  blown  into  the  ranal — upon  the  drum  membrape.  The 
peripheral  attaehment  U>  the  tympanic  ring  (annuUis  tytnjianicus)  is 
clearly  outlined,  showing  the  eontour  of  the  drum  membrane  to  be  irreg- 
ularly ovoid  (Fis-  ^^]. 

Toward  the  upjuT  pole  of  the  membrane,  and  nearer  the  anterior  than 
the  posterior  marsin,  may  he  seen  a  Kmall,  projecting,  gHstening  point, 
whiter  than  the  surrounding  structures, — usually  descrilH^d  aa  of  pin- 
head  size,  Imt  in  reality  mueh  smaller.  Its  appearance  exactly  portrays 
the  actual  condition, — that  of  a  minute  portion  of  the  drum  membrane 
pushed  outwiird  nml  furward  into  the  hmien  of  the  meatus  by  the  smalt, 
projecting  process  of  bone  Ijehind  it, — 'the  ehort  process  of  the  malleus 
(Fig.  53,  c).    This  little  structure,  it  will  be  remembered,  lies  almost  in 
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the  lino  of  attachment  of  the  anterior  and  posterior  ligaments,  or  axis 
band,  of  the  malleiis,  by  which  it  is  held  firmly  in  position.  It  is  the  most 
constant  iiindmark  of  the  menibrana  tjinpani.  It  Is  found  always  in  the 
upper  and  anterior  part  of  the  membrane,  and  is  sometimes  situated  so 
far  forward  as  to  be  apparently  in  contact  with  the  annulus  tympanicus. 
Scanning  now  the  surface  of  the  membrane,  we  discover  the  second 
landmark  in  a  more  or  Ie«x  i)roniir»*nt  line  running  directly  from  the  short 
process  downward  and  itnckwurd  towanl  the  centre  of  the  membrane. 
This  is  the  maTtubrium  mallei,  or  handle  of  the  malleus  (rf).  The  hanmier 
handle  and  chort  proress  are  directly  continuous  one  with  the  other. 
Hence  each  is  the  guide  to  the  other.  Thus,  if  the  hammi*r  handle  is 
first  located,  by  tracing  it  upward  and  for«-nrd  we  arrive  at  the  short 
process;  locating  first  the  processus  brevis.  we  trace  the  hammer  handle 
by  its  invariable  direction  downward  and  backward  from  the  short  pro- 
cess toward  the  centre  of  the  membrane.  ITntil  wo  have  located  one  or 
the  other  of  these  landmarks,  we  can  never  be  positive  as  to  what  part  of 
the  drum  membrane  we  have  in  view, — nor  in  cases  of  middle-ear  disease 
can  we  always  determine  with  certainty  whether  it  is  the  drum  membrane. 
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Looking  now  at  the  lower  anH  ant-rrior  part  of  the  rlriim  membrane, 
ve  i*ee  a  briltianlly  (^hiiiitiR  triangular  spot,  the  apfx  of  wtiioh  iu  lui'alf^J 
at  the  umlx),  the  opposite  ha.ie  IieinR  in  the  neiRhhorhoocl  of  the  lowitr 
and  antprior  urc  of  the  tympanic  rJiiK.  ItH  direction,  therefore,  from 
apex  to  base  is  downward  and  forward  (e).  This  h  spoken  of  us  tbeco»e 
*)/  ft'flAl,  or  light  reflex,  the  latter  term  being  not  only  deserijitive  hut  cx- 
platmlory.  It  is  due  not  t«  any  rtructiiral  chanEe  at  this  point,  but  simjjly 
to  the  fact  that  the  ten«e  menihrnne,  drawn  inward  by  the  lower  end  of 
the  hammer  handle,  falls  iitirmalty  throughout  tlii$  triangular  ^pace  into 
»  plane  perpendicular  to  the  direction  of  the  rays  of  light  from  the  mirror, 
and,  as  this  stream  of  light  and  the  line  of  viHion  are  oincidrnt,  the  trian- 
pilar  liRht  reflex  results.  Naturally,  when  the  position  of  the  drum  mem- 
brane is  changed  in  either  <iirertion, — i.e.,  is  either  bulging  or  retraeted, — 
the  enne  of  light  is  either  altered  or  lost.  Alterations  or  alfseitce  of  this 
<»ndmark  are,  therefore,  indicative  of  displacement,  but  not  necessarily 
of  any  structural  change  in  the  inernbrana  tyinpuni. 

Looking  once  more  to  the  upper  part  of  the  drum  membrane,  we  see 
paining  almost  horizontally  backward  from  the  short  prcc^sa  a  line  or 
fold  which  is  known  as  the  posterior  fold  of  the  drum  membrane  (&).  It  is 
almost  i<lentical  in  position  with  the  posterior  ligament  of  the  malleus 
which  ii(«  liehind  it.  A  Hliorter  fold — wt  short  in 
many  caAcs  as  to  l»e  midemonMtrable — runs  for- 
ward from  the  short  process  to  the  anterior  peri- 
pheral attachment  of  the  drum  meiiibrane  {b'). 
It  is  called  the  anterior  foUl  ci{  the  membrana 
tympani.  AImivc  these  folds  we  may  sometimes 
make  out  two  very  fine  linos,  nmning  from  the 
)  ehurt  procesri  forward  and  upward,  and  upward 
and  backward  respectively  (")"')■  These  lines 
are  known  as  the  aUuchn'Mit  stria:  of  Frussttk 
They  pass  from  the  short  process  of  the  malleus 
to  the  extremities  of  the  original  tympanic  pro- 
cess or  ring,  .^bove  these  lines,  and  between  them  and  that  ungruoved 
part  of  the  Iwny  frame  of  the  drum  membrane  which  is  formed  by 
the  outer  plate  of  the  squama,  is  a  sjiiall  space  known  as  Prussak's 
tpacc.*  It  is  identical  in  position  with  the  Rivinian  notch  and  is  inclosed 
by  Shrapnell's  membrane. 
I  Quadmnts  of  the  Dram  Membrane  (Fig.  54), — For  convenience  of 
description,  the  drum  membrane  is  divided  into  four  <]uad rants.  If  we 
imagine  a  vertical  lino  pa.ssinK  directly  downward  from  the  umbo  to  the 
inferior  margin,  the  drum  ninnbnine  will  be  divided  by  this  tine  and  the 
hammer  handle  into  two  jiarb^,  an  anterior  and  a  posterior  segment.  Now, 
suppose  another  line,  horixontal  in  direction,  to  pass  through  the  umbo, 

I  '  PruMnk's  spare  is  so  called  bwmj»e  il  m(ifk.i  upon  llii*  drum  mcmbnuie  thf  peti- 
tion f>r  R  small  «pnrf!  vrittim  thf  midilli.-  i-ar  viiUctl  by  ihv  buuil-  uamv.  (See  dc»criptiua 
<nt  t'sgv  25.) 


Fi«>.  &i.-^DiAjn'»ni  •howios  quiidr 
nat»  of  ffivtubrma  iodm. 


96 


EXAMIXATION'  OF  TIIR  PATIEXT 


and  the  drum  membrane  is  divicteii  into  four  quailraiit*'.^ — vi«..  the  pos- 
torosuperior  (A),  the  posteroiufcrior  (B),  the  ant«-roinfcrior  (C),  and 
the  nntcrosupprior  (D). 

The  Ptudcnt  or  physician  int^ndinK  to  practit>e  otoloRy,  either  as  a 
specialty  or  in  connpotjnn  with  otlier  l<rancho«  of  modicinr,  phould  make 
himself  thorougliiy  familiar,  by  examination  of  many  earc  with  the 
physicaJ  picture  of  the  drum  membrane  as  alwvp  drawn.  At  the  same 
time  he  r;hfiuld  bear  in  mind  that  what  he  s(h>h  in  m\ly  part  uf  the  outer 
wall  of  the  middle-ear  cavity.  T'nless,  therefore,  he  can  supplement  this 
picture  by  another,  seen  throuRb  the  mind's  eye,  of  the  structures  behind 
the  drum  membrane,  his  examination  ij*  robbed  of  half  its  uc^eCulness.  Up 
should  know  the  poftition  and  relations  of  the  different  parts  of  the  ossiculaf 
chain  5o  thoroughly  a«  to  be  unable  to  look  at  the  drum  mcml)rane  witbiiut 
subconsciously  callinR  to  mind  the  relations  of  the  deeper  structures 
within.  In  recalling  these  relatioim  the  student  will  jierhaiis  Im>  aided  by 
reference  to  Fig.  5o.    In  the  vault  arc  Iocal(^'<l  the  head  of  the  malleus  and 

body  of  the  incus,  the   former  an- 


teriorly and  the  latter  posteriorly. 
In  the  atrium  are  founti  the  short 
process  and  handle  of  the  malleus, 
the  Ions;  arm  of  the  incus,  and  the 
whole  of  the  stapes.  I^^jcatiiif^  more 
exactly  the  parla  of  the  o^icle^  in 
the  atrium,  we  find  in  the  antero- 
superior  quadrant  the  short  prw^ess 
of  the  malleua;  in  the  posterosu- 
perior  quadrant,  the  incudo8tu)}eilial 
joint.  Separating  the  anterosutK'- 
rior  from  the  posterosu])erior  quad- 
rant iff  the  handle  of  the  malleus. 
Behind  the  posteroinferior  quadrant 
of  the  drum-head  is  the  niche  of 
the  round  window.  The  import- 
ance of  fi.\ing  these  points  clearly 
and  permanently  in  mind  must 
l>e  apparent.  Of  the  four  quadrants  of  the  drum  membrane  the 
pot*terot^u|)erior  is  the  one  which  nioat  insistently  claims  our  attention  in 
tympanic  dise«.se.  In  acute  or  chronic  tubal  catarrh  retraction  of  this 
part  of  the  drum  memlirane,  by  pretwing  upon  the  Ion;?  ajin  of  tlie  incus, 
interfere*  in  some  degree  with  ibi'  movement.^  of  the  incudostapedial 
joint,  with  cons*Hpienl  inipainnent  of  hearins-  In  hypi-rplasl it-  or  sclerotic 
processes  involving  the  tympanum,  the  newly  formed  connective  tissue  in 
this  region  may  re<iuce  the  mobility  of  the  stapes  and  bring  ab<mt  ver>- 
seriuud  loss  of  function.  In  acute  suppurative  otitis  media,  also,  the 
posterior  segment  of  the  drum  membrane  is  conunonly  nu>st  noticeably 
involved.    It  is  in  this  region  that  incisions  of  themembrana  tyinpani  are 


Fio.  J>5  — SfiniiiiMiriinmiilio  piciurt.  ■haarinijc 
ralaUuiw  <•(  uMtTU-a  iii  to  ill  t  nnd  altium,  l.inr  .1-0 
niiftttcnu  (liiHliBs  liks  between  BtiiuiD  anil  ratdt. 


A 


DISPLACEMENT  OF  DKUM  5[EMRKANE 


57 


usually  indicateil.  Obviously  this  operation,  often  90  liRhtly  undertaken 
and  ao  impcrfpctly  PXfvcutrd,  is  not  without  danger  in  unskilful  hands. 

Having  familiarized  ourselves  with  its  physical  cliaractwi sties  in 
health,  we  should  now  scrutinize  ouch  drum  membrane  rxamint^l  for 
changes  in  color,  pu»tion.  or  Htnicturu. 

Color. — To  the  practised  eye  even  slight  changes  in  color  arc  not  dif- 
ficult to  recogniae.  Very  eonsiderabJe  ex|K'rienci'  may,  however,  be  re- 
quired to  enable  one  to  determine  whether  moilerate  redness  is  the  re»nl\. 
of  temporary  rongrstion  or  is  duo  to  a  subacute  inflammatory  process  with- 
in the  t>'mpanum.  The  interpretation  of  the  commoner  color  changes  will 
lie  spoken  of  in  a  later  chapter  dealing  with  the  acute  middle-ear  diseases. 

Ftmition. — While  extreme  <Iisplacpmf?nt  of  the  drum  membrane  in  either 
direction  is  easily  nute<l,  slijiht  chiuiges.  from  the  normal  position  are  quite 
difficult  for  the  lieginner  to  determine.  Displacement  outward,  or  bulg- 
ing, is  usually  accompanie<l  by  signs  of  acute  InHanimation,  and  is  com- 
paratively easy  to  determine.  The  line  of  attachmrnt  nf  the  hammer 
handle  may  be  rendered  indistinct  or  be  completely  lost  to  view  as  a  result 
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of  inflammatory  thickening  or  inflltration  of  the  drum  membrane.  The 
bulging  pitrtion  of  the  dnini  iiu-mbraiie  l>alloons  outward  into  the  lunieu 
of  the  canal  and  appears  nearer  tlie  examiner's  eye,  as  it  really  is,  than  the 
peripheral  jwrtions  (tig.  56). 

Displacement  of  the  drum  membrane  inward,  or  retraction,  is  com- 
monly unaccompanied  by  any  of  the  sign.s  of  acute  inflammation.  The 
membrana  tensa,  carrying  with  it  the  hammer  handle,  is  movcfl  inwanl 
towarrl  the  promonlor>'.  The  dnim  membrane,  in  bring  drawn  or  forced 
inwanl,  folds  itself  al«>ut.  or  leiiil.'^  t^^i  form  angkw  with,  the  structures  to 
which  it  is  attached.  Hence  the  short  procewt.  the  foreshtirtened  liarumer 
handle,  the  anterior  and  posterior  fokb,  and  in  some  cases  the  nnnulus 
tympanicus  may  appear  unduly  prominent  (Fig.  57).  While  extreme 
retraction  is  easily  made  out  even  by  the  lieginner,  it  re<iuires  consider- 
able practice  and  expi'ricnco  to  determine  slight  dei>artures  fnmt  the 
normal  in  this  direction.  The  characteristic  signs  of  moderate  retraction 
will  be  descrilied  under  tubal  cat^irrh. 

Structural  Changet. — Changes  in  structure  may  take  the  form  of  uni- 
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fonn  or  !ocali»ed  thickening,  of  moderate  or  extreme  atrophy  of  the  drum 
membrane,  of  cicatrices  due  to  old  perforation!:,  or  of  actual  loss  of  con- 
tinuity.— i.e.,  pp'rforationfl, — which  may  vary  in  sixf  from  a  small  pin- 
heod  orifine  to  practical  destruction  of  the  membrana  tensa.  Localized 
thickeniiiK  of  the  drum  membrane  is  shown  usually  by  arejis  of  opacity. 
Such  opaque  spots  are  not  infrequentiy  si>en  in  the  drum  membranes  ol 
individuals  wliose  hearinn  is  not  noticeably  impatrc-d,  and  are  8uppo«tcd  in 
some  pases  to  be  due  to  caI«areous  deposits  representing  one  of  the  tissue 
changes  resulting  from  the  rheumatic,  or  uric  acid,  diathesis. 

Atrophy,  either  general  or  localized,  is  shown  in  some  cases  by  abnormal 
thinness  and  transparency  of  the  membrana  tensa.  In  others  the  atrophic 
area  appears  opaque  and  thicker  than  the  rest  of  the  membrane.  The 
latter  condition  represents  an  inert-ase  in  connective  tissue  at  the  expense 
of  the  fibrous  layer  of  the  drum  membrane.  In  such  a  case  the  atrophy  is 
revealed  only  by  the  abnormal  relaxation,  or  loss  of  tension,  in  the  areas 
involved,  as  shoftTi  by  Siegel's  pneumatic  otoscope  to  be  described  presently. 
Per/oraiitm/t  of  the  drum  membrane  are  be.*?t  ol)served  by  mapping 
out  as  nearly  as  possible  the  iimits  of  the  mrmbrane  by  its  peripheral 
attachment  to  the  annulus  tympaniciis,  and  then  looking  close!}'  for  any 
losfi  of  continuity  in  its  surface  within  this  space.  As  tl«» 
line  of  demarcation  between  the  roof  of  the  meatus  and 
Shrapnell's  membrane  is  sometimes  obliterated  by  inflam- 
matory thickening  or  infiltration  at  tliis  point,  it  is  well 
to  Iiegin  by  Iftting  one's  glance  travel  inward  over  the 
roof  of  the  canal  and  follow  the  drum  membrane  down- 
ward to  its  inferior  margin.  ^Tien  the  margins  of  a  per- 
foration are  clearly  defined  and  there  is  an  appreciable 
space  betweea  the  membrane  and  the  inner  tympanic  wall,  the  form 
and  extent  of  the  perforation  are  easily  dotermined.  On  the  other  hand, 
with  a  swollen  tsniipanic  mucosa  in  contact  with  a  small  and  ill-defined 
perforation,  its  detection  may  present  great  difficulties  to  the  beginner. 

A  perforation  having  biM-n  made  out,  its  exact  position  should  next 
be  observed,  and  this  con  be  doti-rmined  pofiitively  only  by  noting  its 
relation  to  either  the  short  process  or  handle  of  the  niallcus.  For  example^ 
a  perforation  behind  the  hammer  handle  must  be  in  the  posterosnperior 
quadrant.  The  student  will  do  well  to  acquire  early  the  habit  of  drawing 
diagrams  of  the  «h-imi  nn-jubrane  and  noting  thereon  the  morbid  changes 
observed.  The  acconipanjnng  diagram  (Fig.  58),  made  with  a  few  strokes 
of  the  pen,  indicates  more  clearly  the  exact  size,  form,  and  location  of  the 
perforation  than  could  any  amount  of  descriptive  written  matter. 

Variations  in  Tension.~V-oat\\i\ons  which  cannot  be  determined  by 
inspection  alone  are  general  loss  of  tension,  relaxation  of  certain  portions 
of  the  membrane,  adhesions  between  the  membrane  and  the  inner  tym- 
panic wall,  fixation  of  the  hammer  handle  t4>  the  promontory,  etc.  To 
investigate  these  conditions  one  must  depend  upon  some  apparatus  which, 
while  leaving  the  drum  membrane  in  clear  view,  produces  alternate  con- 
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MlensatioD  and  rarefaction  of  tlic  air  in  tlio  pxlrrnal  audiUjry  meatus. 
pThe  Siegel  otoscope  (Fig.  59)  admirably  fulfils  this  need. 

It  consUts  psscnlially  of  a  ."prciilum  (o),  the  pxpamlcd  end  of  which 

IB  closrd  by  a  thin  plate  of  glass  tlirotjuli  wliich  the  movements  of  the 

I  drum-head  may  be  observed.     CommunicatinK  with  it5  interior  by  an 

l«|>erturc  In  the  side  of  the  speculum  is  a  short  rubber  tulw  lb)  the  other 

[end  of  which  is  cannected  with  a  Delstanclie  pump  or,  better,  with  a 

[ruhlMT  bulb  (r).     With  the  small  end  of  the  speeulum  moistened  and 

itroduced  into  the  auditory  canal,  the  interior  of  the  speculum  au<l  uf 

the  auditory  meatus  form  pnwtically  an  air-tight  compartment.    Whpji 

the  bulb  is  coniprcsKeil.  the  air  in  the  external  auditory  canal  is  coadcosed 

|jmd  the  drum-head  is  forced  inward;  when  pressure  upon  the  bulb  la 
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t  the  air  in  thn  meatu.s  is  rarefied  and  the  drum  membrane  is 
outward  into  the  canal.  Usinp  the  DeUtanche  pump,  we  produce 
the  aamc  mechanical  result*  by  movinjt  the  pi-ton  alternately  toward  and 
from  the  drum  membrane.  Hurler  thejse  inanlpulatioiis  the  normal  lirum- 
head  moves  fairly  evenly,  the  posterior  seument  on  account  of  its  larjser 
face  moving  rather  more  than  the  anterior.  In  these  movements  the 
uner  handle  participates,  though  Us  excursions  are  less  extetiHive  and 
more  difficult  to  f<tlliiw  with  the  eye  than  those  of  the  posterior  .■(egtnent 
■«f  the  drum  membrane. 

Obvloaily  the  use  of  this  instrument  is  a^hnsable  and  of  value  only 
in  chronic  disease  of  the  tympatium.  It  is  equally  clear  that  the  move- 
ments of  the  diseased  drum  membrane  mlpbt  differ  Rreatly  from  those 
characteristic  of  health,  and  might  tlirow  very  considerable  liRht  ujMin 
e  legion  with  which  the  physician  has  to  deal.    Thus,  a  generally  relaxed 
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ilnim  mfinttrane  would  execute  exaggerated  movements  both  in  the  an- 
trrior  and  i>osl<Tior  sogm(>iits,  thrsK  movement  having;  relatively  sniall 
influpnce  up<»n  the  hammer  handle.  Atrophy  or  lops  of  tension.  localized 
in  certain  portions  of  the  drum  membrane,  would  he  evideneed  by  Ihc 
ballooning  of  thet^e  wrUoiiK,  indciM-nilently  (if  tlip  rewt  of  the  membrane. 
outward  Into  the  meatus.  Adhesions  of  the  drum  membrane  to  the  prom- 
ontory or  to  any  Btructtires  tt-ithin  the  tympanum  would  be  clearly  dem- 
onslraled  by  its  fixation  at  tho^^e  points. 

Examination  of  the  Eustachian  Tubes. — In  all  eases  of  ciironic  aural 
dbiCSi^'  the  condition  of  the  Eustachian  tulx^  mu.st  \ie  determined  l>e- 
fore  a  correct  diapiosis  can  lie  made.  Inflation  nf  the  tympanum,  wliieh 
throws  tight  Imih  on  tin;  ])atency  of  the  tubes  and  tlie  condition  of  the 
middle  ear,  if  therefore  an  essential  part  of  the  aural  examination  in  a 
largo  class  of  casej?.  There  are  three  recognized  tnetliods  of  i[illation, — 
via.  CD  Voisahfi'9  melhnd,  (2)  Pofitter'g  method,  and  (3)  infiaiion  by  nieanK 
of  the.  Eustachian  catheter. 

Vai..sai,va'&  method  op  inflation  ha/!  a  very  liinited  field  of  useful- 
nes-'i.  It  is  pcrfrtrrncd  when  the  patient,  with  lip:*  tightly  clothed  and  nostrlk 
occluded  by  wtnipression  of  the  nose,  attempts  forcible  expiration.  By 
this  procedure  the  atr  in  the  nasopharynx  is  condensed  and  finds  its  way 
under  pretwure  through  the  Eustachian  caiialn  to  the  middle-ear  cavities. 
This  normally  rcfiuircs  little  effort,  hut  naturally  falls  for  greater  forw  if 
the  cntibre  of  (he  tubi-w  If  rediired.  or  if  the  pharyiitjeal  orifice  of  either 
tube  is  occludwi  by  localized  swelling  or  congestion  in  that  region.  It  is 
a  measure  of  which  little  use  is  made  in  otology.  Patient**,  however,  often 
intuitively  acquire  the  habit  of  inflating  the  eara  in  this  way  as  a  means 
of  relieving  the  discomfort  arising  from  tubal  catarrh,  and  when  this  is 
made  kno>vn  to  us  we  may  safely  conclude  that  the  fuTicfion  of  the  Eusta- 
chian tube.s  h  disturbed.  We  may  alz^o  in  such  ca(*e»  draw  conclusions  an 
to  which  lulie  is  the  more  occluded  by  requiring  the  patient  to  repeat 
the  act  and  to  note  which  ear  is  first  inflated.— the  ear  Im^i  inflated  cor- 
responding, of  course,  to  the  more  obstruct^-d  tulx\  If  this  ear  is  alfnt  the 
one  in  which  the  .subjective  symptflmg  are  moat  marked,  we  have  already 
some  data  upon  which  to  V>a.«e  an  opinion.  Personally  the  author  makes  use 
of  the  VaNalvfl  method  of  inflation  in  tlic  diagnosifi  of  one  condition  only, 
— \-iz.,  ca.sp}<  in  which  one  may  suj^pcct  the  existence  of  a  small  perforation 
in  the  dnun  membrane  which  can  not  be  {It-tennined  delinitely  by  inspec- 
tion alftne.  In  such  a  case  if  the  jjatient  be  required  to  forci-  air  into  the 
tyniimniim  while  the  drum  nH-nibrane  i«  kept  under  view,  a  drop  of  fluid- 
serum  or  pu»— will  appear  at  the  point  of  the  perforation,  ur  a  more  or 
less  shrill  whistle  «'ill  result  from  tile  pa-wage  of  air  through  Ihe  small 
opening  in  the  nienil)ranc.  If  the  drum  membrane  l)alloonfl  outward  into 
the  lumen  of  the  meatus  without  the  appearance  of  either  of  these  phenom- 
ena, it  may  be  confidently  assumeil  that  no  perforation  exists.  This,  in 
the  writer's  opinion,  is  the  one  condition  in  which  the  Valsalva  method  i» 
of  real  diagnostic  value.    That  bs  to  say,  there  is  no  other  condition  in 
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lich  aJl  that  niuy  bu  learned  frum  Vultialva  inflatiun  may  not  be  bi'tt^r 
nbtaincd  in  some  otbor  way.    It  is  a  mcasur**  which  may  easily  become  a 
habit  with  the  patient  to  the  (U-triment  of  the  ear,  uid  its  general  or 
_(rrciuent  use  is  lo  l»e  adviseii  SRaiiist. 

Poutjkr's  method  op  iNn.ATiON  resembles  that  of  Valsalva  in  that 

3th  de|>encl  \ipoii  condensation  of  the  tur  in  the  tinM:)[)harynx.     KinrR 

118  proei-durtf  was  first  pnijxised,  the  univerxal  recDKniliuii  of  its  value 

and  iU  general  aduptiun  by  ut.*>tu^jsts  uf  all  ciuiiitriea  have  resulttnl  in 

I  some  slight  mcHhiications  in  the  instruments  employed. 
I     Politzer'a  inflating  apparatii^i   (I''if[.   60)  conaista  nf  a  compre^blc, 
iuft  niblMT  air-bim  e«jmm)niir{i(iiiR  at  oni'  end  with  a  piere  of  rublxr  tub- 
Idk  the  end  of  which  (ii»  o\'er  a  hard  rubU-r  tubular  noxzle,  or  nose-piece. 
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air-ha^  is  pro\ided  with  a  valve  by  means  of  which,  after  the  contained 
baa  been  expelled,  a  fresh  supply  is  taken  in  without  the  necessity  of 

vinj?  the  no«Ie  from  the  paiiml's  nose. 

Technic. — The  patient  and  pliy.-^ieian  aiv  seated  opiMwite  each  other. 

le  fonner  ttt  ^van  a  glass  of  water  and  told  to  take  a  sip  of  it  into  his 

mouth  and  to  swallow  it  at  a  signal  from  the  physician.     With  his  left 

nd  the  pbyiiiciim  now  inserts  the  nuzzle  uf  the  iullating  apparatus  into 

patient's  mwtril  correspondinR  to  the  ear  he  wishf-s  to  examine,  at 

saine  time  closing  the  nasal  pas^^es  l>y  pressure  u{Kin  both  ala^  nasi. 

The  air-l«m  meanwhile  is  held  ready  for  use  in  the  physician's  right  hand. 

The  patient  is  now  tulil  to  swallow  and,  synrlinuiously  with  this  act.  on 

s  part,  the  air-bag  iy  ipiickly  and  forcibly  comprtwsed.    The  act  uf  (h'glu- 

tion  brings  the  sfift  palate  into  contact  with  the  p<>steri()r  wall  of  the 

ar^'nx    and  effectually  closes  the  na.sophar>'nx.    The  air  in  the  naao* 
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pliarj-nx  is  at  the  same  time  contipii<wri  by  the  influx  of  additional  air  from 
the  in6ntinK  bag,  and  forces  \tn  way  throuiih  the  Eustachian  tubes  into  the 

tympanic  cavities.  By  reason  of  the  valv^II*^ 
opf^ning  in  the  air-bag,  inflation  by  this  method 
may  be  repeated  several  limes  without  removinR 
the  end-pieco  from  the  patient's  nose.  A 
modification  of  Politzer's  method  is  by  requir- 
ing the  patient,  instead  of  swallowing  water. 
to  n.'peat  sonic  word  ending  in  K, — ihup,  hock, 
hock,  hock,  etc., — the  HnReririj;  enunciation  of 
this  guttural  as  a  terminal  souikI  serving  to 
hold  the  wift  palate  in  contact  with  the  pos- 
terior phurynKc'ul  wall  and  thus  shut  off  the 
nasophurj'iix  from  the  laiyngopharynx  below. 
The  first  method,  however,  has  the  advantage 
that  the  act  of  swallowing  not  only  clof^cs 
the  nasophaniTix  but  also  serves  to  separate 
the  anterior  from  the  posterior  wall  of  the 
iiiembrano-cartilaRinous  tul>e,  and  thus  facili- 
tates the  freer  passage  of  air  to  the  tympanum. 
Another  method  is  liy  requiring  the  patient, 
after  the  tip  of  the  inflating  apjiarutus  has 
been  properly  adjusted,  to  closp  tlie  lips 
tightly  and  forcibly  balloon  out  the  chocks. 
This,  of  course,  <loes  nut  close  the  na8ophar>'n!E, 
hut  serves  to  condenj-e  the  air  in  the  entire 
respiratorj*  tract.  01)vioui«ly  the  pressure  of 
additional  air  from  the  air-bag  would  tend  to 
furce  the  piiteney  of  the  tubes.  It  soems  to  be 
a  combination  of  the  Valsalva  and  Poliuer 
nielliods.  It  is  very  useful  in  dealing  with  cer- 
tain children  who  will  not  co-oi>erate  with  the 
physidan  in  carrying  out  the  method  as  proposed 
I)y  PnlitKer. 

Poliizer's  method  of  inflation  has  a  wide  field 
of  usefulnew.  As  a  diagnostic  mea-sure  its  posi- 
tion i«  distiii(.'tly  secondary  to  inflation  by  cathe- 
ter. It  must  he  used,  however,  in  certain  cla-wes 
of  fa-'*e.s,  among  which  arf  the  following: 

(1)  Yiiiirig  children,  who  will  rarcl}'  submit  to 
catheterization. 

{'2)   Very  nervous  adults  who  in  some  cases 
(rare)  will  not  submit  to  the  use  of  the  catheter 
ut  the  first  sitting. 
(3)  Adull  patients  in  whom  na.sal  abnormalities  or  orehisions  contr&- 
indicatc  or  render  impossible  the  use  of  the  catheter  (rare). 
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Inflation  per  Catheter. — In  the  writer's  opinion  the  catheter  offers 

>y  far  the  moFt  sAtisfiLctury  unci  reliable  method  uf  e\aiiii nation  in  tlu; 

(treat  majority  of  ca.«es.     Its  full  usefulness,  however,  require*  a  deicree  of 

^teclinical  skill  and  expericiip*'  in  interj>n'ting  tho  sounds  heard  through 

ic  otoscope,  which  can  be  acquired  only  after  long  practire.    The  student 

*i)f  practical  otology  can  not,  therefore,  too  carefully  or  persistently  practise 

iL-fl  use.    If  at  the  end  of  a  year's  practieu  in  a  bu.i^y  clinic  he  has  acquired 

>nsiderah!e  skill  in  cathcterixatlon,  lie  will  assuredly  l>e  yet  tnore  skilful 

(he  end  of  a  wcond  year.    By  skill  is  meant  not  merely  the  ability  to 

find  the  tubal  orifice,  but  to  accomplish  this  with  the  least  mechanical 

irritation  of  the  nasal  and  pharynK<'nl  nmrosa,  and  therefore  with  minimum 

injury  and  discomfort  to  the  patient.    As  it  is  absolutely  essential  that  the 

f-ccjisary  instruments  be  of  right  material  and  design,  a  few  words  may 

rell  he  devoted  to  theiii  here. 

The  Catheter. — The  accompanyinR  fidure  {Fik.  61)  clearly  illustrates 
le  correct  size  and  form.  The  expanded  outer  end  (a)  receivej*  the  lip  or 
id-pieee  of  the  inllatJiiK  apparatus.  The  small  end  (h)  ma^t  be  smooth, 
i.e.,  without  sharp  edges  which  mipht  injure  the  na^^nl  or  tubal  mucosa. 
The  curve  near  the  end  enables  the  physician,  after  it  has  passed  into  the 
kvily  of  the  nfl.<ionharynx,  by  rotating  the  catheter,  to  liring  the  beak 
'into  the  EuRtachian  orifice.  While  the  curve  indtcat<'d  in  the  illustration 
_i8  the  one  best  suited  to  a  majority  of  caaes,  it  obviou-sly  must  he  chanRcd 
}niewhat  to  meet  the  anatomiea!  requirements  of  certain  pharynges. 
The  cathelw  )«hould  therefore  be  made  of  malleable  silver  to  allow  of  such 
BhaxiK^s  as  may  be  required.  The  ring  (c)  is  of  use  ns  a  piide  by  which  in  a 
prc»entinR  anatomical  difficulties  the  sui'Kt^un  may  know  in  what 
:lion  the  beak  is  pointing.  As  to  length,  the  writer  uses  anti  prefers 
catheter  of  5%  inches.  It  shoiild  not  exceed  (i  inches.  Any  unnecessary 
'length — I.e.,  which  leaves  more  of  the  catheter  outside  of  the  nose  than  is 
neoefiPary  for  its  numijiulation — simply  interferes  with  i(s  proper  control 
^bnd  adds  to  the  patient's  discomfort.  A  catheter  longer  ttian  G  inches  has 
^Bever  in  the  nritcr's  j'xperienee  been  found  necessary.  The  catheters 
Hpome  in  three  sizes,  or  calibres,  of  which  the  illustration  reprcseatti  the 
^nlntermediate,  and  the  one  indicated  in  the  great  majority  of  oaaes.  The 
largest  is  practically  never  used  by  the  WTiter.    The  smallest  is  necessarj' 

Ki  some  cft.'ses.* 
The  Dench  ivJUtting  apptiratus  (Fig.  (32)  is  undoubtedly  the  best  so 
r  devised  for  catheter  inflation.  Eletween  the  air-bag  in)  and  the  tip  i,e) 
hieli  fits  into  the  outer  end  of  the  catheter,  is  a  luird-rublHT  Iwltle  {h). 
\m  lK>ttle  enables  one  to  employ  meilicated  vapors  in  the  trtratment  of 
the  tubal  and  t>Tnpanic  mueosa.     When  the  stopper  is  in  the  position 


*Calhet«raof  hani  rubber,  <l«wnbefi  in  aomo  tpxt-book«,  ar»^  to  bi'  nitiilcnininl,  if 
for  no  other  rcaaoD,  boruitse  iiity  can  uol  bo  thorouKhly  storilizi'd.  Calhctcre  of  hard 
"Gfinnan  silrer"  offer  thp  de<"icln<l  iliwulvMttAKc  tliiu  ihcy  can  not  hv  bt'iil.  dilliDit^rs 
with  bulbous  ends  do  not  wJiuit  of  an  Bul-  adiutlui'-ni  ai  those  of  HmaJler  terminai 
eatibre,  but  m»y  atlia  distUict  ftrlvBntaji;r«  as  [iructicv  iiMtruin«nts  for  boRinnera. 
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shown  in  the  illustration  (d-e),  air  expelled  from  the  air-bag  does  not  pass 
through  the  bottle  and  is  therefore  not  infliiencwl  by  its  «>nt#ntM;  but 
when  the  stopper  is  turnt'd  so  an  to  occujjy  the  position  indicatt'd  by  the 
Une/-(;.  the  air  must  pa&s  throuijti  Uie  bottle  before  reaching  the  cathetw 
and  is  in  this  way  inipi^Konted  with  any  volatile  drugs — e^.,  alcohol, 
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solutions  of  menthol,  camphor,  iodine,  etc. — therein'  contained.  The 
rubber  tubing  prevents  the  movements  of  the  air-ljag  from  l)cing  commu* 
nicated  to  the  catheter.  The  val\'ular  opening  into  thr  air-bag  enables  the 
physician  to  repeat  the  act  of  inflati^in  any  number  of  tiniea  without 
moviuK  the  i-atheter. 

The  Otoscope  (w  Diagnostic  Tube  (Fig.  03). — This  is  simply  a  piece  of 
rubber  tubing,  almut  30  inches  long,  into  each  end  of  which  is  fittod  a 
small  hollow  ear-piccc  somewhat  similar  to,  hut  smaller  than,  the  ear-tipe 


Fio.  A3,— DikuuoaUe  lube. 

of  the  ordinary  stethoscope,  l^simlly  one  is  of  white  hone  and  the  other 
of  hard  Ijhiek  rubber.  This  enablo^  one  to  distinguish  them, — an  obvious 
advantage  in  a  busy  clinic,  wher<?  the  aurist  may  be  pardoned  for  wishing 
to  reserve  one  end  for  himself,  leaving  to  his  patients  the  exclusive  use  of 
the  other.  IiiscrliuK  one  end  into  his  own  ear  and  the  other  into  that  of 
his  patient,  he  can  during  inflation  obtain  fairly  accurate  information  as 
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to  the  condition  of  the  tube  and  t>inpantiin  by  the  ausculf ator>' sifC^s 
[olitainf-d  ihrouRh  thi^  otosonpe.  With  a  normal  tube  and  tyinpaniim,  he 
rill  hi>ar  during  inHatioii  a  rathiT  low,  blowing  i^uuiiil  giving  suniewhnt 
the  impression  of  a  Round  originating  in  his  own  ear.  While  usually  low, 
he  pitch  will  of  coiir»((;  varj'  somewhat  with  variatians  in  the  calibre  of 
UlTerent  tuljei*. 

Of  abnormal  eomiitiontt  which  may  bp  made  known  to  us  by  the  oto- 
;,  may  be  mentioned  the  following; 

(a)  Abnolttte  oeciusion  of  the  tube  as  shown  by  al>j*rncc  of  all  sound  nf 
lir  entering  the  tympanum.    ObviuuKty  thiK  sign  is  nnthnut  value  unlets 

[the  ph>'6ician  has  sufficient  t«chQical  skill  to  fool  sure  that  his  catheter  is 
properly  placed. 

(b)  Patent  btU  ahnonttaily  narrow  tube,  shown  by  clear  tiound  of  unusu- 
^ally  high  pitch. 

(c)  Abnormally  wide  tu6cp  made  known  by  very  low-pitched,  tough 
)und  and  the  absence  of  any  resistance  to  the  compression  of  the  air- 

mlb. 

(d)  PrCKTice  of  excessipe  mucwi  or  other  fluid  secretion  wtthin  the  tube, 
iliown  by  frniall,  intermittent  rales,  6nally  ceasing  as  the  moisture  is  dis- 

[iributeil  or  blown  into  the  nafopliarj-nx  by  the  return  air  current, 

<e)  Presence  of  fluid  in  atrium,  shown  by  more  or  less  constant.,  bu)) 
filing  rfilcft,  giving  the  imprcsinion  of  air  passing  through  fluid, — tlie  actual 
hywral  condition. 

(fj  Abunrtn/it  rehixnliim  of  the  dntm  membrane,  a.-*  shoftn  by  certain 
haracteristic  rounds  due  to  the  Hupping  outward  of  the  drum  mernbrane 
uring  compression  of  the  air-bag.  and  ita  recoil  as  the  air  pressure 
bBirles. 

(g)  Small  perforations  of  the  drum  membrane,  made  known  by  whistling, 
ueaking,  or  singing  sounds  due  to  vibration  of  the  edges  of  (he  in-rforation. 
^h)  l,nrffr  perforaiionx  in,   or  nbstiire  of.  the  drtim  metnlnane.,   made 
Kin'n  by  the  sensation  of  air  blowing  against   the  physician's   drum 
lembrane. 
II  is  quite  useless  to  attempt  to  describe  more  minutely  than  a&  given 
iliovr  the  various  sound*  and  signs  obtained  through  the  otoscope  during 
Hatinn.     With  practice  and  careful  study  of  cases,  thepe  soimds  will 
lO  rank  among  the  motit  valuable  guides  as  to  the  conditions  present. 
JVcAm'c— The  physician  is  seated  <lirectly  opposite  his  patient,  with 
cadB  of  the  diagnostic  tube  a<ljusted  in  his  own  and  the  ear  to  be 
flatvd  (Fig.  64).    The  patinnt  is  directed  to  hold  tlic  head  with  chin 
ightly  fhiirefvted,  to  keep  the  mouth  closed,  to  continue  breathing  quietly 
agh  the  nose,  and  to  rejust  the  impulse  to  jerk  or  move  the  head  back- 
and  out  of  the  physician's  rench.    He  is  a.'died  to  hold  the  bottle  of 
inflating  apparatus,  this  arrangement  leaving  the  air-bag  in  convenient 
h  of  the  physician's  hand.    To  be  in  proper  relation  to  the  mouth  of 
^ibe  tube,  the  catheter  must  reach  the  na8ophar\Tix  by  way  of  the  infrrior 
owstufl  of  the  nostril  corresponding  to  the  ear  tu  be  inlliited  (Figs.  05  and 
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i).    At  the  start  the  catheter  is  held  twtwpen  the  thumb  and  forefinRrr  of 

right  hand,  the  tip  of  the  inflatitij;  apparatus  being  held  between  the 

[third  and  little  fingers  of  the  same  hand,  ready  for  introduetiun  into  the 

[•outer  expanded  end  of  the  catheter  as  soon  as  the  latter  shall  have  been 

jlaced  in  proper  position.     HoldinR  the  catheter  at  first  almost  in  tho 

[vertieal  [josition.  wilh  the  cur\'ed  end  pointing  forward,  the  tip  is  intro- 

[duced  into  the  inferior  meatus  of  the  nostril  corresponding  to  the  ear  U)  he. 

iflated.    In  order  to  insure  against  its  entering  the  middle  meatus,  it  is 

quickly  elevated  from  the  vertical  into  the  horizontal  position  aa  it 

mters  the  nostril,  the  tip  being  kept  in  light  contact  with  the  nasal  floor, 

[«nd  is  parried  directly  backward  uritil  it  is  felt  in  very  lisht  contact  witb 

[the  posterior  pharjngcal  wall.    It  is  next  rotated  outward  toward  the  ear 

[until  the  guide  ring  points  in  a  direction  about  midway  between  the  hori- 

[lontal  and  vertical  planes.    It  is  then  withdrawn  clightly  until  its  beak 

[»  arrested  by  the  anterior  wall  of  the  fossa  of  ItosenmuHer,  which,  it  will 

remcmlx'red.  wirresiKinds  in  inwition  with  the  posterior  wall  of  the 

eustachian  orifice.    Over  this  elevation  it  is  now  lightly  <lraw-n,  the  cathe- 

being  then  rotated  further  outward  and  upward  until  the  guide  ring 

jint«  somewhat  upward,  describing  an  angle  of  30  or  35  degrees  with  the 

lorizontat  plane.    This  should  bring  its  extremity  into  its  proper  position 

the  pharyngeal  mouth  of  the  tube.    The  outer  end  of  the  catheter  is 

w  transferre<l  to  the  left  hand  and  the  lip  of  the  Inflating  tube  carefully 

isertod.'    The  right  ham!  is  thus  free  to  griw^p  tlie  air-biig,  and  the  difficult 

the  pri*Cfdurc  i^  aci-oniplished.     The  sounds  heard  through   the 

now  furnish  additional  information  as  to  the  exact  position  of 

Ihe  eatheter  within  the  Eustachian  orifice,  and  enable  one  to  make  such 

lligbt  rea<ljUKtmenlji  a.«  arc  necessar>'  to  give  the  best  inflation. 

Other  methods  of  ]>lacing  the  catheter  have  betm  dcseribiM!, — as, 
in3tanct^  fl)  by  passing  the  catheter  as  before,  through  the  inferior 
iteatus  until  its  benk  touches  the  i)oslerior  wall  of  the  pharynx,  rotating 
toward  the  opposite  ear,  withilrawing  it  until  its  curved  end  is  engaged 
the  posterior  mar^n  of  the  na.sal  septum,  then  rotating  it  downward 
id  outwap"!  in  the  opposite  direction  until  its  beak  enters  the  Eustachian 
ifice;  (2)  pa.*sinR  the  cathelrr  backwnn:!  nith  beak  resting  on  the  nasal 
r,  noting  when  the  beak  sinks  into  the  nasoplinrynx  and  then  rotating 
dirc<*tly  into  the  oriQce  of  the  lube  to  Ije  inflated.  These  are  distinctly 
>  raliable  than  the  method  first  describi^i.  which  is  the  one  which  should 
practised  by  the  student  of  practical  otolog>'.  I3y  so  doing  he  will 
iirely  in  time  acquire  a  facility  which  will  enable  him  to  diBpen.9e  with 

■Some  aumtB  prefer  and  advim^  ihat  the  tip  of  tho  inllaling  apparalua  shoulil  bo 
Tiiruly  itiBcnett  into  the  ourprenti  (if  ihf  rjiitiPtcr  Iwforp  the  lalWir  U  introduced  into 
Jic  pnlivDl'f  WMff.  Ttiiit  iiri*vviii<>  ihc  disi.'uiiifurt  wlu^rh  niiiclil  urlHc  tItiriiiK  ils  luljust- 
L-nt  o/trr  tlwnithptoruin  pnnilinn.  Id  ihe  »-nter'«  experience  a  more  delicate  matiip- 
ilioD  o(  iSe  catheter  has  secnii-il  possible  by  Ihe  metliod  above  ar{vL»«i.  A  little 
icticc  nil!  enable  one  to  make  tbe  conneetioa  bolwees  the  catheter  and  the  inflatjtig 
ppaiMua  without  disL-omfort  to  the  putiCDl. 


Fto.  *■•■!      C,.trr-:t   pathway  ut  Mthetfr  Ui  po»IPri'.f  phArynRi-al  ytbII. 

Flo.  lifi  ' — (^'iiitrrl  iiiHlioo    al    caltiHrr   wUhin  liihul  nrificr. 

Fia.   Al.  —  lacotrccl   iutroduMkiis  ot  ckthiHcr,— i^..  tliram))  nlddU  mcAlDi. 

ThiTf  arr  one  or  two  point-s  nuuition  of  which  may  be  of  use  to  the 
U'giunpr.  He  !«liou]d  learn  at  tlie  start  to  rvcogiiize  surely  the  sound 
which  cornea  to  him  through  the  otoscope  when  the  end  of  the  rathetor 
is  not  in  the  mouth  of  the  tube  but  in  the  fossa  of  UosenmuUer.  Thia 
sound  is  loud,  rough,  docs  not  have  thf  chamcter  protlured  by  air  pawing 
throuKh  an  ©[H-n  tulic,  and  does  mit  souiiil  as  if  originating  in  or  near  tho 
physician's  own  ear.  Unless  this  sound  is  doriuilcEy  recognized,  the  stu- 
dent may  waste  considerable  time  in  the  mtstakon  belief  that  he  is  prao- 
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titling  inflation  wliile  in  renlity  his  catheter  rnay  nrvtr  havp  entered  the 
Eixstachian  orifice.  When  properly  plaeeti.  the  catheter  is  held  in  position 
hy  Hlight  pressure  of  the  outer  end  against  the  nasal  septum,  this  tendinR 
to  throw  the  other  end,  or  beak,  in  the  opposite  direction  and  further  into 
thp  Eaitaehian  orifice.  If  now  the  patient  complains  or  shows  sijsns  of 
pain,  learn  (nmx  him  whether  the  pain  is  n-ferreiJ  to  the  nose  or  the  throat. 
rf  in  the  now,  sliRht  shifting  of  the  position  of  the  catheter  here  or  ea.«;ing 
of  the  pressure  will  u-^iually  relieve  the  discomfort.  If,  however,  the  pajn 
i»  referred  to  the  throat,  it  is  due  often  to  rotation  of  the  catheter  too  far 
in  one  or  the  other  direction.  A  little  care  in  correcting  those  minor  erron* 
of  tecbnic  will  render  this  a  bfrnrahh*,  if  never  a  pleasant,  experience  to  the 
patient. 

.Surgical  Empkysvmn. — There  i.s  one  acciflent  which  mu»t  be  mentioned 
as  a  possible  result  of  carele*s  cathet-irr  inHation, — vIk.,  traumatic  emphy- 
sema. It  occurs  when  air  from  the  inflatinE  apparatus  is  propeMed  through 
Kome  false  package  into  the  tissues  surrounding  the  membrano-cartila^nous 
tutte.  It  probably  al«"ays  indic.at<'.s  cither  an  abrasion  of  the  tubal  mucosa. 
or  an  incorrect  position  of  thi?  catheter,  at;  a  result  of  which  air  is  forceil 
through  the  mucous  membrane  into  the  tissues  beneath.  The  accident 
usually  gives  rise  to  very  i-harp  and  sudden  pain,  which  'm,  therefore,  an 
indication  that  the  inflation  jihoukl  be  irnnwdlately  discontinued.  The 
di^no«is  is  confirmed  when  palpation  of  the  tubal  region  j'.i".,  between 
the  tip  of  the  ma.'ftoid  and  the  angle  of  the  jaw  and  downward  along  the 
ant«'rior  border  of  the  stemomiLstoid — is  accompanied  by  di.'*tinct  crppitus. 
Wlule  jiainful  and  often  alarming  to  the  jiatieid.  the  condition  is  not  dan- 
gerouj*,  the  air  being  usually  absorbed  within  from  24  tu  48  hours.  ']'h<- 
patient  should,  therefure,  be  assured  that  the  symptoms  will  disappear 
apontaneoasty  within  a  day  or  twu.  If  treatment  is  called  for,  very  gentle 
ma-sKage  may  help  to  expel  the  air  from  the  tissues. 

The  Nose,  Nasopharynx,  and  Throat.  —  The  relation  of  the  ear  to 
the  now  imti  na.'*ophar_\Tix  h  sn  intimate,  and  the  dtsea.-;ej*  of  the  two 
rcgiouH  are  t^o  InterdependenI ,  that  one  must  a.'^unu;  for  the  special  stu- 
dent of  otoloffy  some  preliminary  or  collateral  study  of  rhinology  and 
larjiigulug)'.  No  examination  of  the  ear  is  complete  until  one  has  care- 
fully injijJected  the  nose  and  iia-sophar^  nx.  The  author  will  BjK'alt  very 
Ixiefly  of  this  region,  dealing  only  with  what  he  believes  to  be  absolutely 
enential  to  a  complete  aural  cvamination. 

A  forehead  mirror  with  focal  distance  of  from  12  to  15  inches  gives  very 
satiirfsctory  llluiuinaiiun.  In  addition  to  the  mirror^  the  inxtrumeutK 
necessary  in  an  examination  of  the  nost-  and  pharynx  are  a  tongue  depreswjr 
(Rg.  68),  a  nasal  speculum  (Fig^.  69,  70),  a  poi-lnasal  mirror  (Fig.  71), 
cotton  applicators  (Fig.  72),  aad  a  nasal  probe  {Fig,  73). 

One  saves  time  hy  oliscrving  .sonve  regular  order  in  one's  examination, 
and  the  author  prefers  to  examine  finst  the  nasal  cavities,  then  the  post<(rior 
wall  of  the  pharynx  and  the  faucial  tonsils,  and  last  the  na.'iopharj'nx,  or 
poetiusal  Dpare. 
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Examination  op  the  Nose. — From  the  view-point  of  the  aiirist  the 
examination  of  the  now  is  chiefly  for  the  purpose  of  clet^rmininK  any 
condition  within  the  najtal  cavities  which  may  predlsiwt'e  to,  or  directly 
excito,  nasopharjiigcal  congestion  and  catarrh  of  the  Eustachian  tubes. 

Tho  conditions  t-o  be  looked  for  are;  (1)  AbrtfrrmalUks  of  the  nasal 
ieptttm, — e.g.  (a)  deflections  to  one  or  the  other  side.  This  may  lie  very 
eligbt  or  so  marked  as  completely  to  occlude  one  nostril.  It  may  be 
limited  to  the  anterior  cftrtilaninoiis  portion,  or  include  the  posterior  or 
osseous  part  of  the  septum,  involving  the  vertical  plates  of  both  the  vomer 
and  ethmoid,  (b)  Localized  septal  ridties  or  i^purs,  whieb  aisain  may  be 
confined  to  the  cartilaginous  part  (ecchondroscs)  or  to  tho  posterior  bony 
portion  {exostoses),  or  the  ridge  may  include  both,  runniag  from  before 
backward  and  upward  along  the  line  of  junction  of  the  vomer  to  the  cartilage 
in  front  and  to  the  ethiiiuid  plate  behind.  (2)  HyjHrtrophy  of  Me  tiiHtt- 
nated  bodies.  By  anterior  rhinnHcopy  one  can  usually  see  only  the  ant«riur 
half  of  these  strueturcs.  If  one  or  both  inferior  turbinates  are  noticeably 
cnlarRed,  we  should  determine  by  palpation  whether  tlie  increase  in  size  is 
due  to  an  actual  hyperplasia — i./:.,  depottitinns  of  new  eijnncetivc  tissue — 
or  to  engorgement  of  the  turbinal  vessels.  In  the  former  case  the  turbinal 
body  offers  considerable  resistance  to  compression  by  means  of  the  nasal 
probe,  and  its  size  is  only  mwlerately  reduced  by  the  application  of  adren- 
alin or  cocaine.  When  the  enlargement  is  due  to  vascular  engorgement, 
the  turbinate  pits  deeply  on  pressure  but  quickly  regains  its  former  fiiae 
as  soon  as  tlie  conipres^iug  probe  is  removetl.  and  it  shrinks  enormously 
under  the  influence  of  the  suprarenal  preparations. 

Tho  middle  turbinates  are  not  quite  so  ea-sily  inspect(;d.  'Wlien  the 
septum  is  deflected  to  one  or  the  other  side,  it  may  be  quite  impos.-yble  to 
see  the  middle  turbinate  an  the  side  to  which  the  septum  is  bent,  without 
first  shrinking  the  corresponding  iiifi-rior  turi>inal  body.  Usually,  however, 
by  means  of  a  proper  speculum  and  by  tilling  the  patient's  head  somewhat 
backward,  both  middle  turbinates  may  be  brought  into  view.  Whenever 
either  of  these  liodies  are  noticeably  enlarged,  the  corresponding  na.sal 
cavity  should  be  thorimghly  exsanguinated  by  means  of  adrenalin  chloride. 
This  aids  in  determining  to  what  extent,  if  any,  the  enlargement  is  due  to 
simple  congestion.  The  na.sa.1  cavity  should  now  l)e  carefully  iru^jM'fted 
for  na»al  polypi  and  for  a  possible  escape  of  ])us  from  the  middle  meatus, 
— i.e.,  from  beneath  the  middle  turbinate.  Either  of  these  conditions 
might  point  to  disease  involvmg  either  the  frontal  sinus  or  the  anterior 
ethmoid  celLi,  or  both. 

TiiE  Throat. — In  examining  the  throat,  one  shouhl  endeavor  to  train 
one's  eye  to  observe  quickly,  prolonged  uae  of  the  tongue-depressor  caus- 
ing discomfort,  reflex  pharyngeal  irritation,  and  often  retching.  This  may 
render  subsequent  examination  of  the  postnasal  space  unsatisfactory  or 
impossible.  The  tungue-depressor  sliould  be  introducetl  into  the  mouth 
only  GO  far  as  is  necessary  to  ])reMs  ui>on  the  must  elevated  and  arched 
portion  of  the  dorsum  of  the  tongtic, — pnwisure  loo  far  back  causing  re- 
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flex  irritation  and  "gagging,"  or  retching.  With  the  tongue  depressed, 
one  should  note  quickly  first  the  size  of  the  faucial  tonsils, — i.e.,  whether 
they  are  of  normal  sine  or  hypertrophied.  As  to  the  standard  by  which 
the  size  ia  to  be  judjietl,  E^o  distinguished  an  authority  as  Boswortti  is  of 
the  opinion  that  Tphcnrvcr  the  tonsil  i^  dfmonsTralile  by  inspection,  it 
should  be  regarded  as  representing  an  abnormal  growth.  Tlie  more  com- 
monly accepted  view  is  that  any  projection  of  the  tonsil  toward  the  median 
line  Ro  as  to  encroach,  however  slightly,  ujwn  the  cavity  of  the  pharynx 
is  abnormal,  and  represents  hyiiertrophy.  It  ma-'t  be  remembered  that 
toni^ils  but  slightly  enlarEcd  while  the  patient  ia  in  his  usual  health  may  lie 
subject  to  great  increase  in  size  under  the  influence  of  any  nasopharyngeal 
congestion  or  inflammation, — eg.,  a  common  "cold."  Moderate  hyper- 
trophy of  the  tonsils  in  adults  may,  however^  bo  absolutely  without  in- 
fliiPTiee  upon  the  ears.  In  young  children,  on  the  other  hand,  any  consid- 
erable enlargement  of  the  fauciiil  tonsils  is  almost  invariably  associated 
with  the  presence  of  pharyngeal  a<lenoid».  Tonsillar  hypertrophy  has, 
therefore,  a  very  decided  bearing  upon  the  condition  of  the  ears  in 
childhood. 

On  the  posterior  pharj'ngeal  wall  one  should  note  the  presence  or 
absence  of  the  following  conditions, — viz.:  (a)  Dilatation  of  the.  Kujx'rficial 
veins,  a  condition  which  in  adults  very  frequently  results  from  nasal 
nb*>tructinn  anil  the  irrllation  due  to  mouth-breathing  during  sleep,  (b) 
The  BO-calKil  granular  pharynx,  characterized  by  the  presence  of  granula- 
tions uiwin  the  pharyngeal  wall.  They  are  iwually  most  notieenble  along 
the  median  line  of  the  pharj'mt  just  behind  and  below  the  uvula.  Thia 
condition  in  children  almost  invariably  indicates  the  presence  of  naso- 
phar>Tigeal  adenoids,  (c)  Tlie  presi-nce  of  dried  or  tenacious  secretion 
atlhering  to  the  pharj-ngr-al  wall.  With  this  is  frcc|uenlly  seen  a  more  or 
less  glazed  condition  of  the  pharyngeal  mucosa,  a  condition  characteristic 
of  atrophic  rhinopharyngitis.    (<IJ  The  physical  signs  of  acute  pharyngitis. 

PoRTERnin  RiriNOsropY. — The  examination  of  (he  jHJslna.-'al  space  by 
means  of  the  i^mall  rhinoscopic  mirror  forms  an  important  part  of  the 
examination  of  adult  patients  suffering  from  aural  disf^ase.  It  consi.-'ts  of 
depressing  the  tongue  by  means  of  a  tongucMh'iiressor,  and  inserting  a 
email  mirror  backward  over  the  tongue,  under  and  Ijehind  the  soft  palate, 
eo  that  by  reflfvted  light  one  may  oblain  a  clear  view  of  the  roof  of  the 
phar>'n.\,  the  posterior  margin  of  the  ntfal  septum,  the  posterior  einls  of 
the  middle  and  inferior  turbinal  b<xlie^,  the  fossa;  of  Rosemnilller,  and  the 
pharxTigeal  orifices  of  the  Eustachian  tubes.  Here,  even  more  than  in 
examining  the  posterior  pharj-ngoal  wall  and  faucial  tonsils,  it  is  important 
to  acipiire  the  habit  of  (|uick  but  aecurate  (jhsiTvatiun.  Of  possible  ahnur- 
malitie'*  bearing  upon  an  existing  aural  di-iorder,  one  should  look  especially 
"or  the  following  conditions, — viz.:  (A)  Hyim-trophiai  lymphoid  tissue 
upon  the  roof  of  the  nasopharynx.  An  adenokl  growth  in  this  region,  if 
of  considerable  size  and  located  well  ftirward,  will  inevitably  cut  off  from 
view  the  upper  part  of  the  nasal  septum.    If  the  whole  of  the  posterior 
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CHAPTER  III. 


FUNCTIONAL   EXAMINATION    OF  THE   COCHLEAR    APPARATUS; 

HEARING    TESTS. 

To  THE  average  practitioner  of  medicine  the  functional  examination 
the  eon  is  an  unknown  art.     If  he  han  kept  his  medical  knowledge 
Itntact  M  he  reoeive^l  it  frnm  the  medical  schcK)!,  he  shoiiUI  he  in  a  poi^ition 
Ifto  make  a  practical  differentiation  bc-tween  the  commoner  nerve  lesions. 
But  if  bi»  patient  suffers  from  impaired  hearing,  he  can  not  by  hin  own 
eff<»rta  determine  whether  this  functional  loss  io  due  to  an  attack  of  acute 
tubal  catarrh  or  to  a  lesion  iuvulvinK  the  lubyriutb  or  auditor^'  nerve. 
Nor  is  it  an  easy  matter  for  him  to  gain  from  otological  Iit4'rature  or  text- 
hooka  a  practical  working  knowle<lgc  of  the  more  important  hearing  test^, 
.their  rationale  and  the  proper  method  of  applying  them.     The  author 
rirthes,  therefore,  if  pi.is.siltte,  Ui  present  the  essentials  of  this  important 
lubjert  in  a  form  more  easily  available  Iwth  by  the  busy  physician  and  by 
le  overworked  medical  student. 
Before  we  can  draw  any  practical  conclusions  from  a  functional  exam- 
ition,  we  mu»t  have  in  mind  some  normal  standard  of  hi'aring  with 
rhich  Ui  compare  results,     li  will  bo  remembered  that  the  normal  ear 
appreciates  muNcal  tones  Ix'tween  two  extremea  of  pitch, — the  tone  pro- 
duced by  a  (tonorous  body  executing  18  double  vibrations  per  second  rep- 
wenting  approximately  the  lower  limit  of  normal  hearing,  and  41,000 
double  vibrations  per  secxind  represent itiK  tiif  upper  tone  limit.' 

Air  Conduction  and  Bon*  Conduction  of  Sound.— Sound  is  brought 
to  the  organ  of  hearing  in  two  ways, — (l>  by  air  coruiueiion,  an  when  the 
vibrating  Uidy  is  at  a  variable  distance  from  the  ear,  the  sound  waves 
heing  traosmitt^Kl  through  the  medium  of  the  surrounding  air;  and  (2) 
by  bone  ctmduction,  us  when  the  vibratinK  btidy  is  in  contact  with  the  skull, 
the  aound  waves  l>eing  propagated  through  the  solid  medium  of  the  crnniol 
bonee.  Rinn^  demonstrat^'d  in  ISJiA  that  the  human  ear  in  health  appre- 
ciates a  given  musical  sound^.y.,  that  produced  V)y  the  C  tuning-fork 
(128  d.  V.) — twice  as  long  l)y  air  conduction  as  by  bone  conduction.  This 
fact  may  l)c  demonstrated  in  the  fullowitig  way:  the  fork  having  been 
thrown  into  maximum  vibration,  place  Uie  end  of  it«  handle  in  contact 

'  Tliete  can  b«  no  doubt  that  slight  variations  both  aa  to  the  upp«r  unci  Iow4<r  tone 
lailB  nay  oreor  in  different  nurmul  iudivlduali.  Tbeao  vsriuliuiui  ixjMibly  explain  in 
put  tlw  diTvrvDl  condiu)on«  uf  difTirn-ril  itltncj-vi-ni.  Ttiiu,  RfniM.  tut  a  result  of  his 
atkBuaatkni  of  a  largi?  number  of  nomiat  i-ara,  plac^  tlin  lowrr  limit  at  12  double 
vifafatkaa  prr  leeoDfl,  Helmhnhn  gAw.  :i2..'*00  double  vibratinn.i  ytcr  m^ond  ob  the 
OMMT  ioiK  of  povibk  tuUG  pvrwpLimi.  Fuliltrr  [ilucts  it  at  40.000  double  vibnttiona, 
Hid  BetoM  at  41,000  double  vibrational  per  second.  41.000  double  vibraliona  rorn^FiuniJ 
telbeaound  produced  by  tlm  K<li'liutuin-(!ult<in  vrhiitUe  .iborten^d  to  0-5  and  this  may 
tieaepted  as  the  upper  tone  limit  for  the  human  nr. 
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with  any  portion  of  that  side  of  the  skull  con-psponding  to  tho  ear  to  he 
examined.  The  sound  will  be  conveyed  to  the  eor  Ijy  means  of  the  cranial 
bones.  Request  the  person  upon  whom  this  test  is  made  to  indicate  by 
raising  his  hand  the  exact  momt^nt,  as  nearly  as  he  can  determine  it,  at 
whifli  Ihc  liint'  is  lust  to  Iiirn.  Now  remove  the  fork  from  Itie  skull  and, 
without  sHillinR  it  in  fresh  viljratioii,  bring  the  eiuis  of  tlie  still  vibratinR 
prongs  opposite  the  auditory  canal  of  the  oar  to  be  examined.  The  tone 
will  be  apaia  distinctly  hearil,  and  will  continue  to  be  appreciated  durinc 
a  period  al>nut  eq»3al  to  that  during  whirh  it  wa.f  heard  through  the  cranial 
bones.  In  odier  wonl^,  it  is  heard  by  air  conduction  about  twice  as  long  ais 
by  bone  conduction.  This  approximately  l-to-2  ratio  between  bone  conduc- 
tion and  air  conduction  is  one  of  the  most  constant  functional  characteristic* 
of  the  nornnil  ear.  and  is  changed  only  in  cerlain  forrnfi  of  aural  disease. 
Normal  Hearing  Distances  for  the  Walch-tick.  the  Acoumeter,  ihe 
Conversational  Voice  and  Whisper. — The  experience  of  many  observers 

in  making  a  large  number  of  hearing 
tests  in  persons  with  normal  ears  has 
established  certain  hearing  distances 
for  particular  sounds  a«  representing 
approximately  the  normal  siaiidard. 
The  Watch-tick.  —  This  h  a 
popular  hearing  test  with  the  laity 
and  medical  profeession  alike.  Nat 
urally  this  sound  varie.<  eoa-iiderably 
in  intensity  with  the  rize,  form,  thick- 
ness of  covers,  etc.,  of  diflferent 
watches.  Taking,  however,  a  man's 
watch  of  average  siaie,  its  tick  will  l>e 
heard  by  the  nornuU  ear  of  a  young 
adult-  say,  of  twenty  to  thirty-five 
j'ears^al  a  dl-itance  of  40  to  50 
inches.  Tliis  hearing  di!*tance  ia  «ul>- 
ject  to  confiideraljle  variations  within 
physiological  limits,  30  inches  not 
necessarily  implying  impaired  hear- 
ing, and  fiO  inches  falling  within  the  hearing  ranRC  of  some  indi\'idualB. 
As  ago  advance;^,  the  hearing  «listanc<' for  ilie  ivalrh  is  grailually  diniin- 
ished,  and  in  oUI  age— i.e.,  after  sixty  yean^^may  be  completely  la«l 
in  individuals  who,  nevertheless,  retain  sufficient  hearing  power  for 
the  ordinary  purpuKcs  of  life.  It  i.-s  not  alwa^ii  u  reliable  test  of  the 
usefulness  of  the  organ,  many  persons  whose  hearing  for  the  watrh- 
liek  is  much  l)el(iw  par  having  apparently  no  difficulty  in  interpreting  the 
voice  sounds  in  conversation. 

Politzer's  AeouMKTER. — Thi«  very  useful  little  instrument  is  so 
clearly  sho^vn  by  I*1g.  74  that  a  delaileil  dtpseription  is  hardly  necessary. 
The  horizontal  metal  bar  (a)  is  immovably  attached  to  the  upright  column 
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of  hard  rubber.    The  upper  rod,  or  hammer,  is  movable  so  that  when  the 
abort  end  (b)  is  depres^^ed,  the  haninii-r  i»  raL^ed,  and  when  the  shurt  leaver 
^^^niea^cd,  the  hammer  falls  of  its  otvn  weight,  and,  therefore,  always 
^^^^P  the  same  force,  upon  the  mrtal  bar.     tt  prmliiees  a  clicking  sound 
^Eomewhat  similar  to  the  wateh-tick.  but  very  much  luuder.    The  dilTi-reiit 
^^■parte  are  of  prescribed  size  and  length,  so  that  different  instruments  are 
Auppoeed  to  produee  approximately  Iho  iJanie  liitcnwty  of  sound.    The 
results  of  many  te^ts  have  c-tntsbltshed  45  to  dU  feet  as  about  the  normal 
hearing  distance  for  the  aeounieler. 
^P      The  Conversational  \oke  and  Whispeh. — This  is  the  final  test 
^"of  the  patient's  hearing  powpr  as  a  means  of  communicating  with  the 
TTorhi  of  practical  affairs.     It  is,  therefore,  the  test  in  which  he  is  most 
^^vitalty  interested.    In  making  thii^  test,  the  physician  and  patient  stand  at 
^fcppoeite  ends  of  tlie  routn,  the  ear  to  Ih>  exainineil  Wing  turned  toward 
^■fae  ph>isician.    The  opposite  ear  is  closed  by  a  finger  prensed  firmly  into 
^^Uic  meatus.    Standing  thus  sideways  toward  the  physician,  the  patient 
can  not  see  his  liixs,  and  the  element  of  lip-reading  u*  eliminate*!.     The 
phj-sici-in  now  repi-ar.s  the  words  or  nunxixTs  which  he  wishe-s  to  employ, 
the  patient  having  bti-n  itiRtructed  to  repeat  them  after  him.    If  the  patient 
can  not  hear,  or  hesitates  or  calls  the  words  incorrectly,  the  physician  at 
once  move^n  nearer  and  repeats  the  experiment,  using  different  words, 
but  ihwe  liaving  as  nearly  as  pof^jihle  the  same  sound  values.    The  dis- 
tance between  patient  ami  pliyi«ician  i«  thus  reduceil  until  one  is  reached 
at  which  the  words  are  repeated  pronijiily  and  correctly.    ThU  is  esti- 
mated  in  feet  and  carefully  note*l  upon  the  tcft  card. 

Owing  to  the  difficulty  in  commanding  always  the  5»ame  tone  and 
intensity  of  voice,  we  are  acTU.>itoinwl  to  ter^t  also  with  whiHiK-nnl  words. 
In  whisf>crod  speech,  tone  or  pitch  variationi)  are  practically  eliminated, 
it  ia  much  easier  to  cultivate  a  uniform  intensity.  Thus,  one  may 
Joy  a  verj'  low  whisper,  which  can  barely  be  lieard  by  the  normal  ear 
►t  a  ft-w  feet,  from  the  ear,  or  a  ver>'  loud  whisper,  as  when  one  partially 
Slls  oneV  lungs  and  speaks  the  word?  «ithout  voice  as  forcibly  as  pop.*il)lc. 
'tween  the  low  and  the  forced  whi.sper,  a  moderate  whi-sper  may  be 
iployefl,  which  with  a  little  practice  may  be  made  nearly,  if  not  quite,  of 
iform  intensity.  Wurda  i<poken  in  the  forced  whisper  can  l>e  heard  by 
the  normal  ear  at  a  greater  distance  than  the  same  words  spoken  in  a 
moderately  low  conversational  voice,  and  tlie  moderate  whif^per  of  one 
who  has  practised  its  use  can  probably  be  heard  by  the  perfect  organ  of 

PJiearing  at  alx>ut  the  sanii'  <li.sl!ince  as  the  moderately  low  s^iraking  voice. 
jC'on>'idiTal)le  time  and  effort  have  been  expended  by  many  distinguished 
Students  of  otolt^'  in  an  attempt  to  dciermine  the  normal  hearing  dh*- 
tance  Ixjih  for  the  conversational  voice  and  for  whispentl  speech.    Owing 
to  variations  in  pilch,  timbre,  volume,  etc.,  in  the  voices  of  different 
idiiiduals,  and  al.'*o  to  po-vsiblc  differences  in  clearness  of  enunciation, 
ich  ipioi^tions  can  not  bi>  determined  exactly.    Making  allowance  for  such 
ice  variation^),  however,  it  may  he  said,  prolukbly  nnth  approximate 
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accuracy,  that  the  average  convereatioual  voice  will  be  comprelieuded  by 
the  normal  car  in  a  perfectly  quiet  room  or  hail  at  a  distance  of  from  GO  to 
70  feet,  and  that  the  whisper  of  moderate  force  will  Iw  heard  at  about  the 
same  di.<*tance. 

RE(!AriTtJLATir)N.^DpfininK  Isriefly  the  functionally  nonnal  ear,  wi' 
may  say  that  an  car  which  hears  the  watch  ticic  at  a  distance  of  3.1  to  50 
inches,  and  the  acoumeter  40  to  50  feet;  which  hears  and  correctly  inter- 
prets the  cuiiversalional  voice  and  the  whisper  of  moderate  force  at  a  dis- 
tance of  tH)  to  70  feet;  which  appreciates  rauaical  tones  ranKiug  betwreti 
18  double  vibrations  antl  41,000  double  vibrations  per  second;  and  which 
hears  a  vibrating  tuning-fork  of  128  double  vibrations,  C,  twice  as  long  hy 
air  conduction  as  hy  hone  conduction,  is  normal  so  far  as  itjt  function 
is  concerned. 

Before  taking  up  in  regular  order  the  various  teste  by  which  we  en- 
deavor to  determine  the  t^ite  of  an  aural  lesion,  1  wish  to  sjieak  briefly  of 
certain  functional  chaiiRcs  which  occur  quite  reg\darly  in  advanced  tym- 
panic disease,  and  of  others  which  arc  equally  characteristic  of  the  deafness 
caused  by  labyrinthine  or  auditory  ner\'e  lesions.  These  functional 
changes  are  few  in  number;  hut  once  they  are  accepted  as  typifying  the 
two  main  diviflion.«t  of  aural  disease  {i.e.,  tympanic  and  labyrinthine),  it 
will  be  seen  that  the  various  functional  tests  arc  for  the  most  part  but 
convenient  methods  of  e-stablishiriK  the  presence  or  absence  of  changes  the 
significance  of  which  we  alri?ady  know. 

Changes  in  the  Tone  Limits. — Losti  oh  Iui>aikmi:nt or  Heaaino  for 
TiiE  LowKit  Musical  ToNKH. — It  is  a  fact  well  known  to  otologiata  thai 
lesions  confined  to  the  sound-conducting  apparatu>f  are  almost  invariably 
accompanied  by  some  loss  of  hearing  for  the  lower  tones  of  the  musical 
scale  white  the  perception  of  high  musical  tones  may  \ye  in  no  way  inter- 
fere-il  with.  A  very  simple  exixtritnent  will  enable  ut-  to  dumonatrate  this 
phenomenon  as  characteristic  of  tympanic  disca.<te.  Ask  a  person  with 
normal  hearing  to  close  both  ears  with  a  finger  placed  in  each  meatu^. 
Now  bring  a  vibrating  tuning-fork  of  low  pitch — e.g.,  of  2(>,  32,  36,  40,  43, 
or  4S  double  vibrations — in  front  of  the  auricle,  lis  sound  will  not  Im' 
heard.  Repeat  this  experiment  with  the  ('-'  fork  (64  d.  v.)  and  its  tone  can 
not  be  excluded,  while  forks  of  still  higher  pitch — e.g.,  c'  (256  d.  v.)—  an- 
heard  <iui1e  lomlly  in  spite  of  any  effort  to  close  the  external  auditory 
canals.  This  \o'^  of  hearing  for  the  lower  musical  tones  occurs  in  stenosis* 
of  the  Eustachian  tubes,  in  chronic  catarrhal  otitis  media,  or  as  a  result  of 
occlusion  of  the  external  amiitory  mealu.s.  In  other  words,  lesions  involv- 
ing any  part  of  the  sou nd-conduc ling  mechanism  interfere  with  the  per- 
ception of  low  nnisical  tones,  the  hearing  for  the  lugh  notes  la-ing  affected 
conii)aratively  little  thereby.  This  phenomenon  may  seem  a  little  more 
ouniprchensible  if  we  bear  in  mind  that  ver>'  low  musical  tonea  represent 
long  sound  waves  with  slow  vibrations  of  relatively  great  amplitude, 
whereas  tones  of  high  pitch  are  produced  by  short  sound  wax-ca  with  rapid 
vibrations  of  very  small  amplitude.     It  is  conceivable  that  mechanical 
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ohstaolcs  to  the  mnvpincnts  of  the  ossicular  cliain  would  interfere  first 
with  the  slower  and  greater  excursions  necessary  to  the  transmitwiun  of  the 

■  ktwer  tones,  and  only  in  very  advanced  stagefl  of  ossicular  fixation  with 
the  verj*  rapid  but  slight  excursions  required  to  transmit  the  high  musical 
tones.  In  eteeation  of  the  lower  tone  limit,  or  impaired  audition  for  the 
tower  musical  tone**,  tlien,  we  have  the  first  functional  change  which  is 
eharactfrislic  uf  diseaHP  uf  the  sound-coiiducting  merhanifin. 

|X)8»  OR    lUPAlRMEyT  OF    HeaRINO    FOR  THE    HiGfTKR  ToNES  OF  THE 

(MtisiCAL  St'ALE.^While  not  necessarily  or  invariaUIy  present,  diminution 
or  loM  of  bearing  for  the  extreme  upper  tones  of  the  musical  seale  occurs 
«-ith  snflirient  regularity  in  diseases  of  the  labyrinth  or  auditory  nerve 
ti»  justify  a  diagnosis  of  lahyrinthine  involvement  in  a  majority  of  catv^. 
Thin  is  rather  dilBcult  to  underKtatul,  since  it  would  at  first  seem  that 
morliid  processes  within  the  lal)>Tinth  would  l>e  likely  Ut  involve  any  of 
the  cochlear  structures.  It  is  known,  however,  that  that  {wrtiun  of  the 
hflsilar  membrane  which  bos  to  do  with  the  perception  of  the  hi;?her  musi- 
rnl  M)unds  is  situated  in  the  lower  part  of  the  coehlea, — i.e.,  in  that  part 
which  is  in  most  immediate  relation  to  the  foot-plate  of  the  stapes  and  the 

P membrane  of  the  round  window.  It  is  believed  that  in  miwt  labyrinthine 
dimrdera  (i.e.,  other  than  congenital  deafness  or  deaf-niutism)  this  part 
of  the  cochlea  and  membrana  basilari^  is  most  frequently  involved,  and 
that  the  perception  of  the  high  tont*  is  thereby  interfered  with.  However 
this  may  be,  it  is  a  fact  which  clinical  experience  has  abundantly  confirmed, 
thai  with  ai*quired  lesions  of  the  inner  car  some  loss  of  hearing  for  the 
upptT  end  of  the  musical  scale  is  almost  invariably  present.  The  author 
^fthafl  repeatedly  made  functional  testa  in  patients  to  whom  half  the  notes  of 
^■the  Galton  whistle  were  totally  inaudible,  whose  lower  hiiiit  was  only 
moderately  changed.  Here,  t  hen,  in  hwerirtg  of  the  upper  tune  limit  we  have 
a  counter  functional  change  which  points  quite  strongly  to  disease  of  the 
labyrinth,  and  we  are  prepared  for  our  fin^t  step  toward  a  differential 
iiiagno«is. 

Changes    in    the   Period    of  Hearing    by  Bone   Conduction.  —  In- 
CREAfiE. — To  Sehwabach  is  due  the  credit  of  having  defmit*;ly  eKtablisluil 
fact^aln-ady  partially  demoni^traled  by  Rinn^— that  in  disease  of 
the  aound-conducliiig  apparatuK  the  ixTitnl  <ff  hearing  by  bone  conduc- 
tion is  distinctly  prolonged.     Thth'  may  )>e  easily  demonstrated  by  the 
Efollowing  simple  ex|M>riment;  holding  a  vii>rating   tuning-fork  in  contact 
[vith  the  skull  uf  a  person  of  normal  hearing,  ask  him  to  indicate  by  a 
[.motion  of  his  liand  the  moment  at  «hirh  the  tnno  is  no  Itinger  perceived. 
{ow,  without  removing  the  fork  from  the  skull,  require  him  to  close  JHjth 
by  a  finger  placed  in  each  external  auditory  meatus.    The  Bound  of 
(he  still  vibrating  fork  will  again  be  distinctly  heard.    In  other  words,  wo 
have  created  the  mechanical  equivalent  of  an  obf-tructive  lesion  of  the  con- 
ducting apparatus  with  the  result  that  bone  conduction  Is  inercase<l. 

TTie  explanation  of  the  increasi'  in  hearing  by  bone  conduction  in 
tympanic  disease  proper  is  not  altogether  clear.    Bexold  Mieved  that  in 
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bono  conduction  the  sound  is  not  transmitted  directly  through  the  cranial 
bonrs  to  the  structures  uf  the  ctichlca,  but  is  conducUtl  through  banc  to 
the  (U-uni  monibrant.  or  at  least  to  the  foot-plate  of  the  stapes,  and  is 
transmitted  thcnw  Ui  the  laii^Tinth;  in  other  words,  that  it  is  distinctly 
an  onU'it-l^mpanic  conduction.  In  explanation  of  the  iiicrcasod  bone  con- 
duction repilarly  resulting  from  tj-mpanic  disease,  he  advanced  the  fol- 
lowing hypotht-fiCM:  (1)  That  nonnaliy  the  wliole  cnnduciing  chain — 
drum  mcmbrano,  osf»icU'S,  and  annular  liRwmcnt  connecting  the  foot-plate 
of  the  stjipes  to  the  rim  of  the  oval  window— is  in  a  stale  of  perfectly 
mobile  eciuilibrium.  (2)  That  any  abtionnnl  or  pathological  condition 
within  the  tympanum,  either  by  changing  the  position  of  the  stapes  tw 
inducing  inflammatory  changr-s  in  the  region  of  the  oval  window,  places 
the  fiiires  of  the  liganientiim  annulare  in  some  degree  on  the  stretch.  (3) 
That  stretching  of  the  anruilar  ligament  interfiTCs  with  the  transmission  of 
sound  waves  reaching  the  ear  by  air  conduction,  but  distinctly  favors  tlie 
propagation  of  sound  waves  through  the  cranial  Ixines  to  the  fool-plalc  of 
tlie  stupesi.  Accurding  to  tliis  tlicory  it  is  also  obvious  that  ankylosis  of 
the  stapes  due  to  hj-perplasia  of  connective  tissue  about  the  oval  window 
should  also  tend  to  increase  and  prolong  bearing  by  Iwne  conduction. 

This  theory,  while  not  wholly  convincing,  is  as  satiBfactory  as  anj*  yet 
advanced  so  far  as  the  writ^T  knows.  It  docs  not,  however,  satisfactorily 
explain  the  increased  hi-aring  by  bone  conduction  which  occurs  when  tlio 
car  is  closed  by  a  finRcr  placed  lightly  in  the  aiiditory  meatus.  This  phe- 
nomenon, in  the  author's  opinion,  is  better  explained  as  follows:  In  hear- 
ing by  l)one  conduction  part  of  the  force  of  the  vibrations  tlms  transmitted 
is  exjN-ndcd  upon  the  oolumn  of  air  in  the  auditorj-  meatus  and  thus  con- 
veyed outward  and  dis)>ersed  through  the  medium  of  the  surrounding 
atmosphere.  When,  however,  a  fingiT  is  inserted  into  the  orifice  of  the 
ronntus,  this  canal  is  converti-d  into  a  clo^-d  cavity,  and  constitutes  a 
resonance  chanilier  in  which  the  sonorous  vibrations  are  collecte<I  and 
Ihrowii  back  ujwjn  the  drum  nienibrane  to  augment  those  transmittwl 
directly  from  the  cranial  bones  Ui  the  annular  ligniiient  and  foot-plate  of 
the  stapes.  That  the  Increased  perception  of  sound  is  brought  alx>ut  by 
the  waits  of  this  artificially  closed  cavity  acting  as  resonators,  and  not  by 
compn-ssion  of  the  contained  air,  is  lilwwn  by  the  hut  that  the  sound  is 
heard  loudi-sl  when  tlic  finger  tij)  is  placed  lightly  in  the  meatus,  and  is 
reduced  when  the  finger  is  forced  dtn-ply  into  the  canal  su  as  to  priMluce 
condensation  of  the  inclosed  air.  The  phenomenon  in  its  causation  is 
somewhat  analogous  tti  the  increased  noise  wliicli  we  have  all  exi>erienced 
in  a  railroad  train  during  lU  pas^agt  thirough  a  tunnel. 

Leaving  the  (|uetition  of  its  causation  out  of  consideration,  it  is  on 
(M*tabl lulled  cUnicaJ  fact  that  lesions  of  the  conducting  mechanism,  not 
complicated  by  labyrinthine  disca-se,  are  almost  invariably  accompanied 
by  a  prolongetl  pi-riod  of  hearing  by  bone  eoniluction.  Tlic  test  for  thia 
phenomenon  is  as  follows:  Sap|>osing  the  physician's  ears  and  hearing  to 
be  normal,  he  holds  ttie  handle  of  a  vibrating  tuning-fork  in  contact  with 
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his  own  mastoid  prowss.  As  soon  as  ho  losos  its  fiound  the  fork  is  tnins- 
ffrrwl,  without  renewiiiR  its  vibration,  to  the  mastoid  of  the  patient.  If 
he  then  pcrccivt's  its  tone,  it  may  !«■  flssminii  that  hin  hone  conduction  U 
ahiionnally  liroionged.  Incretixeii  muUtum  by  biuie  cimtiuclion  is  llie  wcond 
and,  in  the  author's  opinion,  the  most  important  functional  sign  of  distease 
of  thp  con<Uicting  apparatus. 

DiMiNisittu  HE.4KISU  BY  BoNE  CoNDfCTiOM. — That  the  influence  of 
lahj-rinthinc  or  auditory  ncrva  Icttions  upon  hcarinK  '^V  l«>uc  conduction 
should  differ  from  that  exerted  by  tympanic  diseajsc  hardly  requires  ex- 
planation. The  labjTJnth  and  auditory  nerve  with  the  cortical  brain 
ceiilres  ronst.ituti'  tlie  |HTrt'plive  ini-chanlsm  prop^T.  When  tlic  hearinR  is 
iuii>uiri'<l  a:j  a  result  of  disease  in  any  of  thfse  structures,  it  follows  InnicuUy 
that  the  hcnrinK  l»owpr  is  diminished  by  all  the  normal  pathways  of  sound 
trau^miK^iun.  fiearing  i^,  therefore,  n-duced  by  tione  conduction  an<l  air 
conduction  alike.  The  test  for  this  functional  change  is  exactly  the  reverse 
of  that  by  which  we  detect  increase  in  bone  conduction.  The  vibrating 
tuning-fork  is  first  held  in  cctntact  with  the  paTienl.'s  n)aj>toid  process  cor- 
resiKHiding  to  the  ear  to  be  examined.  When  he  indicates  tliat  its  tone  is 
nu  Umger  heard,  the  fork  ia  tran.'sferred  to  the  maiiitoid  of  the  physician, 
— provided  that  his  ears  are  functionally  normal.  If  ita  tone  is  now  dis- 
tinctly beard  by  hiui.  the  patient's  heiu-ing  by  bone  conduction  is  assumed 
to  Ijc  lefw  than  normal.  Logs  or  tlimhiufion  of  hciriny  bt/  bone  conduction 
is  characteristic  of  all  forms  of  labyrinthine  or  auditory  nerve  dbwase. 

We  have,  then,  certain  functional  changes  which  show  simply  impair- 
ment of  hearing,  and  which  are  met  with  in  Hi.seases  affecting  either  the 
perceptive  or  the  sound-conducting  appandus.  Chief  among  these  are 
(1)  impaired  audition  for  the  watch  or  acuumeter,  and  (2)  impaired  hear- 
ing for  the  conversational  voice  and  whisper.  These  changes  do  not 
materially  aid  us  in  locating  the  hite  of  the  Icston. 

Of  differential  changcii— ['.c,  of  functional  changes  characteristic  of 
tjTiipanic  disea»?  on  the  one  hand,  or  of  labyrinthine  or  nerve  disease  on 
the  other — there  are  four  which  outrank  all  others  in  importance — v\x.: 

Functitmal  changes  charactertxtic  of  disease  of  the  conducting  appa- 
ralii»:  (1)  Elevation  of  the  lower  tone  limit,  or  loss  of  hearing  for  the  lower 
tones  of  the  musical  scale.  (2)  Increascil,  or  prolonged,  audition  by  bone 
conduction. 

Functional  changes  characteristic  of  labyrinthine  diwase:  (1)  Heduc- 
ion  of  t  he  upper  tone  Umit,  or  loss  of  hearing  for  the  higher  musical  tones. 
i)  Diminution  or  loss  of  bearing  by  bone  conduction. 

The  UTiter  ln-lievrs  that  tlu-se  changes  in  the  tone  limits  and  in  the 
ition  of  wund  as  conveyed  through  the  cranial  bones,  constitute 
ba^ic  facts  to  ho  determined  by  our  functional  examination,  and  that 
the  various  dilTerential  tests  are  but  convenient  methods  of  demontiil rating 
their  presence  or  of  deternnning  their  extent. 

There  an?  many  functional  irregularities  shown  by  different  individ- 
uala  suffering  from  chronic  deafncas, — e.g.,  disproportionate  loss  of  hear- 
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ing  for  (wrtain  sounds,  u  of  the  cnnvorsational  voico  as  «Mnpan>d  with 

the  watch  and  aroumeter.  or  vice  versa;  disproportionate  impairment  for 
certain  words  or  consonants,  etc.  In  spile  of  mitch  careful  study  of  such 
changes  hy  O.  Wolf,  Bcxold,  and  others,  they  have  not  yet  Iki'd  sufficiently 
worked  out  to  Ik  of  great  practical  value,  either  in  locating  the  legion  or 
as  an  indication  of  the  line  of  treatnient  to  be  pursued.  We  shall  now 
take  up  briefly  the  method  of  applying  the  various  tests. 

Method  of  Examination.  Watch  and  Acoumetbr.  —  In  testing 
with  a  watch  or  acoiinietcr,  the  ear  not  under  examination  \s  c1os(hI  by 
pressing?  a  finger  firmly  into  the  orifice  of  the  meatus.  The  watch  is  held 
for  a  moment  close  to  the  ear  to  be  examined  to  fainiliariw  it  with  the 
character  of  the  sound.  It  i-*  then  r^'inove<l  four  or  five  feel  from  tht*  ear, 
and  brought  gradually  nearer  until  its  noiind  Is  heard,  the  distance  in 
inches  being  noted.  The  experiment  is  now  repeated  once  or  twice  for 
corrol)Oration,  the  patient  closing  his  eyes  so  that  his  imagination  will  not 
lie  stimulaic^d  by  hi«  knowledge  of  the  position  of  the  watch.  The  di«- 
tance  thus  finally  reached  is  carefully  noted  upon  the  test  card, 

It  has  lx>en  found  that  the  watch-lick  can  Ix?  heard  farther  if  the  wateh 
is  first  held  close  to  the  ear  and  the  distance  gradually  increased  than  if 
the  revcrne  method  be  emjiloyed,— 1.«.,  holding  the  wateh  outside  of  the 
hearing  range  and  gradually  approximating  it  to  the  ear.'  The  latter 
mcthoii  is  more  reliable,  since  the  imagination  us  brought  leiw  into  play. 
If  the  watch  sound  can  twt  be  heard  even  when  held  within  an  inch  of 
the  car,  it  should  he  placed  iu  contact  with  the  auricle,  and  the  result, 
according  to  whether  its  sound  can  or  can  not  be  lit'anl.  should  lie  thus 
noted  upon  the  test  card, — "heard  only  on  contact,"  or  "not  heard  on 
contact."  In  cases  in  which  the  watch  is  heard  only  on  contact,  or  but  a 
few  inches  from  the  ear.  it  is  better  to  discard  this  test  altogether  and 
depend  upon  the  acoimietor.  One  rea.'«in  for  thi.t  is  the  fact  that  .such 
patients  often  make  mure  or  lesK  prtmouiiecd  functional  gains  for  other 
sounds  with  relatively  little  change  for  the  watch-tick;  and  again,  the 
pat  lent  may  so  concentrate  his  attention  upon  his  hearing  for  this  parlirular 
sound  as  to  In-cume  depressed  or  even  neurasthenic  l)ec^ause  his  functional 
gain  as  shown  by  this  test  does  not  fl<'cm  sufficiently  marke<l.  With  chronic 
aural  disease  as  with  other  phyt<ical  disorders  it  is  desirable  that  the 
patient'it  attention  should  not  be  focused  upon  his  symptom.s.  In  casee 
of  slight  impairment  of  hearing,  however,  the  watch-tick  alTordu  a  most 
useful  test. 

The  acjiumetiT  is  employed  in  exactly  the  same  way  as  the  watch  exeept 
that  one  begins  the  test  at  a  greater  distance  from  the  patient, — i.e., 
standing  at  the  opposite  end  of  the  room.  The  result  Is  noted  upon  tbr 
test  card  either  in  inches  or  feet,  according  to  the  degree  of  deafness. 

'  This  phrnumriicin  is  cxiilaini-d  hy  I  he  fiirl.  that  th?  indivitiiial'^  pawtr  of  atlditory 
eODccntnttion  and  nccomnKxIat ion  cnuhkii  htm  to  follovr  n  HOund  once  beard  to  a  dia- 
taocv  Kreater  than  that  ut  whirli  ii  is  &ni  )>ermveil  n-hcn  itic  euuiidiui;  body  ii  gradually 
movH  lowani  the  '■ar. 


SOUND  VALUES  OF  DIFFERENT  roMSONATTTS  81 

Whispered  and  Conversational  Speech. — The  patient's  hearing 

)wer  for  wliisperfd  and  spokon  words  or  numlM'rs  furnishes  us  with  a 

uifk  and  convenient  method  of  deti-rminlng  functional  impairment  or 

*.    Wo  can  not  omploy  this  tost  intclliKently.  howpver.  without  some 

liminarj'  stui].v  of  sound  valuen, — i.e..  of  tho  varying  carrying  powiT 

the  dilTorcnt  letters,  alone  and  in  combination. 

Sound  Valiu's  in  Contvrmtional  SpeeeJi. — Then'  are  certain  general 
which  experience  quickly  impres-ses  upon  those  coming  in  frequent 
intact  with  the  partially  deaf.  We  Bo«n  learn,  for  example,  that  the 
owpI  sounds  are  heartl  farther  and  with  greater  diiitinctnes.'i  than  the 
insonants.  A  person  with  advanced  catarrhal  deafnt'ss  nmy,  thi-rffon-. 
ear  the  vowi-l  wmnds  with  eonipanitive  easi'  after  tin-  hearing  for  many  of 
lie  consonants  ha-*  In-come  difficult,  or  possible  only  when  they  arc  spoken 
loud  tunes.  This  fact  explains  the  frequently  repeated  statement  of 
1h<"  hard-«f-hearing;  '*!  hear  your  voice,  but  ran  not  understand  what 
.you  say."  fl  also  explains  the  not  nneommnn  experience,  in  testing  the 
hearing  of  such  a  patient  for  spoken  worxls.  that  he  repeats  not  the  word 

iwe  have  employrii,  but  one  having  the  same  vowel  sotmds:  thus,  we  call 
the  woril  "faxter,"  and  lie  says  "master,"  guc»;ing  at  the  initial  consonant. 
Further  than  this,  we  find  that  certain  consonants  are  heanJ  better  than 
others;  that  in  testing  with  whispered  numlwrs,  those  iH'giniiing  with  s — 
t.g..  67  or  70 — may  in  some  cases  l)e  hearti  ea-Kily  at  20  or  30  feet,  while 
numbers  beginning  with  f  or  th — e.g.,  ni  or  ^H — are  heard  only  with<iif- 
ficulty  at  one-third  of  that  distance.  Or  conditions  may  l*e  reversed. 
bnously  the  subject  of  sound  values  is  one  of  considerable  importance 
I  practical  otologj'. 

Of  the  vowels  a,  e,  and  i  are  heard  farther  than  o  and  u.  While  it 
,ns  long  been  known  that  (he  vowels  each  posseHS  a  distinct  tone  or  pitch 
{Helmholtz),  it  remainwl  for  Oskar  Wolf  to  prove  that  the  consunant* 
aljto  poRsesa  each  it.s  own  tone.  By  thi«  is  meant  that  each  consonant., 
iken  without  voice  {i.e.,  whispered)  gives  riw  to  a  certain  number  of 
ihythmic  vibrations  per  iwcond,  which  determine!*  its  particTiIw  tone. 
This  fact  throws  some  light  on  the  difficulties  of  the  hard-of-hearing  in 
interpreting  conversational  speech.  For  if  the  patient's  ear  has  lost  the 
power  of  responding  readily  to  the  tone  inherent  in  a  certain  consonant, 
he  will  bear  this  "consonant  poorly  or  not  at  all.  If  in  >iuch  a  ca!«e  the  con- 
sonant in  qucflticn  is  spoken  in  a  tone  of  voice  falling  within  the  patient's 
range  of  lone  perception,  he  will  hear  the  voice  but  will  not  distinguish 
the  consonant  sound.  Hence  his  confasion  in  fi>llowing  the  trend  of 
conversation. 

The  tones  (pitch)  inherent  in  the  different  letters  are  distributed  rather 
widely  over  the  musical  scale.  The  letters  I,  ni,  n,  and  r  are  in  the  lower 
half  of  the  musical  scale,  while  the  self-times  of  the  fibifanti*,  »  and  sh, 
belong  to  the  upper  half  of  the  scale.    Bezold  found  that  deaf-mutes  who 

■Sproebo  und  (Mv.  ■kustlscb-phjidolodsclie  und  patholocacbe  Stadien,  1871. 
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possessed  "islands"  of  tone  perception  which  inclutifd  the  setr-tunes  of 

the  principal  consonantJ*.  could  be  taught  hy  means  of  the  ear  to  i^fwak; 
but  thai  dcaf-niiites  having  "islands"  of  tone  perception  which  did  not 
include  the  self-tones  of  the  conMonanlf?,  could  not  be  taught  through  the 
ear. 

The  various  elements  of  speech  diPTer  very  considerably  in  the  dis- 
tances at  wljich  they  can  be  heard  by  the  normal  ear.  The  s  and  sh  sounds, 
for  example,  c^arry  farthest  and  ran  be  heard  three  times  as  far  as  f,  v,  t. 
th,  d,  and  k.  Again,  f,  v,  t,  d,  ajid  k  are  heard  fartJier  than  b  or  p.  While 
it  is  not  important  that  the  aurist  should  know  the  exact  hearinK  dis- 
tance for  each  cutistjuant,  it  is  quite  essential  that  he  should  know  and  bear 
in  luJiid  that  w-rtain  sounds  are  heard  more  easily  than  others.  Thus,  in 
the  whisper  tost,  the  normal  car  will  be  able  to  hear  the  words  "sense" 
and  "shine"  farther  than  the  words  "pepper  "and  "five."  When,  however, 
the  hearing  is  impaired  by  disease,  the  relative  auditory  acuteness  for 
different  sounds  may  be  chang(?d. 

Au  approximate  analysis  of  the  relative  loss  of  hearing  for  the  dilTerent 
elements  of  speech  may  be  made  in  tlie  following  way:  Standing  at  a 
disi-ance  from  the  patient  well  beyond  his  range  of  hearing  for  the  whisper, 
we  begin  our  te^t  with  wcjrds  or  number?  epoken  In  ft  rather  low  whisper. 
It  will  be  found  that  \vhile  most  of  the  selected  words  are  quite  beyond  his 
power  of  audition,  certain  words  or  numbers  will  be  caught  and  repeated 
promptly  and  correctly.  These  words  and  the  distance  at  which  they  are 
heard  should  bo  noted.  We  now  move  a  few  feet  nearer  the  patient  and 
repeat  the  ivM,  when  certain  otlier  sound  values  for  this  ])articular  patient 
may  be  demonstrated,  which  also  should  bo  noted  on  the  history  card. 
The  next  step  is  to  reduce  the  distance  to  a  point  where  the  patient  can 
hear  and  repeat  all  words  promptly  and  correctly.  This  distance  must,  of 
course,  tte  recorded  as  representing  his  hearing  distance  for  the  tmaierately 
h>w  whisper.  We  now  i)osses»  rather  detiiiite  data.  Coiifiiuiig  our)*vlve», 
for  exiunple,  to  the  use  of  numbers,  our  results  may  read  somewhat  as 
follows: 
RiniiT  Ear: 

Modtrately  low  whisper, — B  feet  (i.e.,  distance  at  which  all  Dumbers 
are  heard). 

N-itf)und«,—e.g.,  U),  9,  flO,— 5>  feet. 

S-firmndit,—^'..g.,  10,  G7,  7(\, — 12  feet. 
Such  functional  reactions  are  by  no  means  uncommon  in  chronic  au 
disease.  With  such  a  record,  one  would  not  be  likely  to  fall  into  exag- 
gerated or  erroneous  conclusions  as  to  a  functional  improvement  when 
none  bad  occurred.  In  other  worfls.  the  haphazard  use  of  words  in  test- 
ing is  apt  to  lead  to  confusion,  leaving  the  question  of  functional  gain  or 
loss  in  doubt. 

Su  distinguished  on  authority  as  the  late  Professor  Besold*  advised 
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ittt  we  make  use  exclusuvob'  of  numbers  in  oiir  functional  test«,  express- 
ly his  h(-tirf  that  wf  can  nhtnln  with  nimibi-rs  all  the  data  that  miKbt  he 
unetl  by  tilting  also  with  wonlK.    My  own  actual  cxiKricnce  has  led  mo 
a  quit«  different  conclusion  in  regiard  to  this  particular  point.     If  in 
h-tinfc,  either  with  cnnwrsat.ional  voice  or  whisper,  we  enij>l(>y  only  num- 
lTS.  the  patient  quickly  learns  to  ossoeiate  certain  sounds  as  the*  examiner 
utttTJi  them  u-ith  the  correspondinR  mimbcrs,  even  though  his  actual  bear- 
ing "f  Ihem  has  not  improved.    His  iniiiroveinent  is,  tlierefore,  more  appar- 
tait  than  real.    The  writer  believes  that  one  should  use  words  as  well  as 
numbers,  the  alternation  of  the  one  with  the  other  furnishing  the  very 
,be9t  criterion  of  the  patient's  hearinK  power  for  conversational  *.j»eech. 
The  cnnrersational  wtce  ia  also  a  useful  moans  of  determininR  the  deRree 
impairment,  but  is  of  little  value  as  a  test  for  purposes  of  eomparisun. 
cases  of  very  advanced  deafness,  however,  even  the  forced  whisijer  may 
unavailable,  in  which  ca.se  it  becomes  necessary  to  use  the  voice,  sp<'ak- 
iR  in  a  very  loud  and  moderately  high  tone.     In  such  cawa  one  must 
lepend  upon  other  test*  to  demonstrate  slight  changes  either  in  the  way 
'of  functional  gain  or  loss. 

Before  leaving  this  subject,  a  word  should  be  said  aa  to  the  disfiarity 
between  the  estimated  normal  hearing  distance  for  speech  and  whisper  and 
Jiie  dimensions  of  the  average  testing  n^om  at  the  physician's  command. 
I'e  must  remember  that  the  wie  pur))0se  of  functional  testing  iet  to  deter- 
line  the  degree  an<i  rimrncter  of  the  impairment.  The  aurist  whose 
Kting  room  is  but  SO  feet  lartg  soon  loams  to  moderate  the  intensity  of 
is  whiKper  or  voice  in  accordance  with  the  space  at  his  command,  and  his 
ilta  arc  practically  as  reliable  as  they  wuuld  I;e  in  a  larger  room  or  hall. 
Detgruination  of  the  IxiWEKToN-E  LiMiT  (Fi(|p.  75  and  76).— For 
ii<  purpose  a  set  of  tuning-forks  is  essentifil.  Hartmann's  set,  consisting 
five  forks,  supplies  a  convenient  means  of  roughly  estimating  the  lower 
joe  limit  in  ca«e6  of  very  advanced  catarrhal  deafness.  These  forks 
"present  C-tones  one  octave  apart,— i.e.,  128,  2.')*),  .'>12.  1024.  and  2048 
double  vibrations  per  second.  But  since  the  lowest  fork  of  this  series — 
r..  128  d.  V. — is  almut  three  oetaves  higlier  than  the  lowest  tone  perceived 
the  normal  ear,  a  lower  fork  is  rtrquIrtHl  in  ca.M.-s  uf  slight  or  moderate 
impairment  of  function.  The  large  clamped  fork  (Fig.  70)  is  capable  of 
ocectiting  either  26  or  64  double  vibrations  per  second.  With  the  clamps 
^or  weights  attached  to  its  prongs,  it  vibrates  2t5  times  per  second;  and 
^Brith  the  weights  removed,  64  times  per  .tiecond.  With  this  fork  supple- 
^Kienting  the  Hartmann  set,  we  can  determine  positively  whether  the  lower 
^Hbrnte  limit  is  appreciably  elevate<l.  While  26  d.  v.  does  not  represent  accu- 
^^rately  the  lower  limit  of  norma!  tone  perci'ption.  this  fork  is  the  lowest 
employed  in  many  aural  clinir:^,  it  Wing  a«-mued  that  if  the  patient  clearly 
perceives  its  tone,  his  hearing  for  the  lower  musical  notes  can  not  be 
greatly  reduced. 

In  teriting  the  patient's  hearing  for  the  lower  musical  tones,  he  should 
require<l  to  close  the  ear  not  under  examination.    Using  first  the  low, 


,     doi 


sod  the  IifarinK  tested  for  the  next  higlier  tune  of  this  wriee  of  forks. — r'.*., 
C-',  or  (H  d.v,  per  second.  If  this  also  is  innurlihlo  to  the  patient,  tho  hear- 
ing is  tested  with  suecoKsivrly  higher  forks — f.g.^  128.  250,  512  d.  v.,  etc. — 
until  one  is  reachtni  which  Ihe  patient  can  distinctly  hear.  This  tone,  or 
vibration  rate,  is  then  recorded  upon  the  test  card  aa  the  lower  tone  limit, 
— i.e.,  as  nearly  as  it  can  he  detennincd  hy  this  incomplete  8i?t  of  forks. 

Id  using  so  large  and  hea^-y  a  fork  &s  that  producing  26  vihratiorut  per 
second,  the  patient  may  feel  the  vibrations  yet  not  hear  its  tone,  and  this 
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ition  he  may  miaUko  for  tniip  jier- 
ion.  He  nnist  he  made,  tlit'rffurc 
to  (liflFrronlijit<*  Iictween  the  sensation 
due  t«  the  impact  of  thp  a(>rial  move- 
ments  upon  the  04u*,  aiu)  the  per- 
■■ption  of  these  movemenLH  as  it 
)nlinuoui5  musical  tone,  ur  hum.  If 
iOTP  bo  difficulty  in  making  this 
ifference  clear  to  the  patient,  he  may 
r«iuirp<I  to  doscrii>e  the  charae- 
[•r  of  the  soiiiid,  to  slate  wliether  it 
of  hiRh  or  low  pitch,  etc.  If  one  ear 
is  involved,  a  cornparisun  of  the 
ipreasion  n>ccivecl  by  the  opposite 
wfl!  u-tually  remove  any  <louht  a* 
whether  the  tone  in  heani  by  the 
ijneased  organ.  Another  possible 
urea  of  error  in  (he  use  of  tuninj;- 
rks  IK  tlie  (Krrurn-iicn-  of  overtones. 
t<«ttnf(  with  undamped  fork*, — e.g., 
it  prodiictnK  64  d.  v., — one  usually 
[•arB  inunedJately  after  it  !!•  »ei  In 
ibration  not  only  its  fimdaniental 
(C-'),  but  alHO  certain  higher 
%,  or  harmonic*,  and  these  may  be 
only  houuiIb  heuni  by  the  patient. 
iLi.  of  cuunte,  might  lead  the 
liner  to  V(T>'  erroneou-s  conctu- 
Oue  may  easily  eliminate  ovcr- 
however,  by  exerting  moment- 
pnswure  with  the  thumb  upon  one 
the  prongs  at  a  ))oint  a.s  near  as  pos- 
iblr  to  the  handle  orsliaft.  It  if  tui- 
it  that  tliis|M>iiit  be  kept  iu  luiu^l. 
With  the  limited  set  of  forks  above 
ibed,  it  is  obviously  impossible  to 
?lermine  the  lower  tone  Umit  exactly. 
ry  i-iiabie  us,  however,  iu  the  great 
rity  of  cases  to  arrive  at  correct 
usions  as  to  the  character  of  the 
hsion  so  far  ats  ice  are  able  to  dcter- 
ne  it  from  changex  iu  the  lower  tone 
For  exact  notation  of  the 
inctional  changes  resulting  from  treat- 
ml,  on  the  other  hand,  there  is 
svious   advantage  in  the  possession 
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of  &  set  of  forks  by  which  the  lower  tor.e  iiinit  may  Ije  exactly  dptcr- 
aiioed.  For  example,  a  patient  may  not  be  able  to  hear  i2S  d.  v. 
(c),  but  may  hear  256  <l.  v  (c').  Testing  with  the  Hortmiinn  set,  we  are 
obliged  to  note  256  <!.  v.  as  the  lowest  tone  heard  by  the  patient.  But 
there  are  six  full  tones  between  128  d.  v.  and  2.5fi  d.  v.  The  lower  tone 
limit  may,  therefore,  be  144,  lf)0, 171,  l!t2,2I3,  240,or25(i(lovible  vibratiom 
per  second.  If  now,  after  treatment,  the  patient  can  hear  128  d.  v.,  it 
makes  a  great  deal  of  difference  whether  his  lower  tone  limit  previously 
had  been  114  d.  v.  (d)  or  2ol>  d.  v.  (c'),  for  in  the  one  case  he  would  haw 
gained  a  single  note,  and  in  the  other  his  lone  range  would  have  l*cn 
eztende<]  by  an  entire  octave. 

Bezold's  Tuning-fork^. — Undoubtedly  the  most  complete  set  of  instru- 
ments for  iletecting  gape  in  the  range  of  musical  tone  perception  is 
that  of  Bczold  an<l  ixiehnann  of  Munich.  This  set  consists  of  ten  large 
forks  provided  with  clamps  by  which  the  tone  of  each  fork  may  lie  varied, 
four  smaller  undamped  forks,  two  organ-pipes,  and  a  modified  Gaiton 
whistle.  The.se  fork.s  are  heavy,  wimowhat  cumbersome,  rather  expen- 
wve,  and  are  not  made  in  this  country.  They  tan  l>e  ordered,  bow- 
ever,  through  any  reliable  firm  of  ins-trument  dealers,  and  enable  one 
thoroughly  to  test  the  patient't*  bt-aring  throughout  the  entire  range  of 
normal  tone  perception.  They  were  designed  especially  for  detecting 
tone  gaps  or  islands  of  hearing  in  partial  deaf-miite.*i,  for  which  purpose 
they  are  uiuhnibtedly  the  .most  complete  and  perfect  instruments  made. 
For  measuring  the  d^-griH-  of  functional  impairment  in  the  hard-of-heahng, 
on  the  other  hand,  the  full  set  is  certainly  not  required. 

For  determining  exactly  the  lower  tone  limit,  the  author  in  his  private 
work  makes  use  of  a  set  of  tuning-forks  which  were  made  for  him  accord- 
ing Ui  his  own  specifications  (Fig.  77).  The  prongs  of  these  forks  are  of 
uniform  width  and  thicknei«,  the  variations  in  pitch  being  regulated  by 
gradations  in  their  length.  Without  clanips  they  produce  every  full 
note  from  C-»  (32  d.  v.)  to  c*  (fll2  d.  v.),  and  by  weighting  forks  C-^,  D-', 
and  E-'  notes  corresponding  to  IIS,  18,  and  20  d.v.  are  obtained.  These 
forks  have  proved  most  satisfartory  and  useful  in  the  writer's  practice. 

Impaired  hettring  for  the  lower  musical  tones  points  to  a  t.\Tnpanic 
lesion,  and  the  loss  of  hearing  for  successively  higher  tones  marks,  as  a 
rule,  the  progress  of  the  disease. 

Detkhmi.sation  op  the  Upi-kr  Tunk  Limit  (Fig.  78).— Diminution, 
or  lowering,  of  the  upper  tone  limit  is  iny»t  easily  determined  by  the  Galtoa 
whistle.  Tliis  is  practically  a  closed  organ-pipe  provided  with  an  ob- 
turator, by  moving  which  the  tulje  may  be  lengthened  or  shortened  at  will. 
As  the  tube,  or  pipe,  is  shortened,  the  length  of  the  sound  wave  is  shorts 
e«cd  and  the  vibration  rate  is  increased.  On  the  outer  surface  of  the  tube 
is  a  numljer(?d  seale,— 0,  1,  2,  3,  etc.— provided  with  a  mechanism  by 
which  changes  in  the  length  of  the  tube  are  indicated.  By  certain  mathe- 
matical calculations  these  numbers  and  fractions  thereof  may  lie  converted 
into  Uie  corresponding  numbers  of  vibrations  per  second.    This,  however, 
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practical  diagnosu,  the  numtjci-s  themselves  soon  be- 
in  the  uurLst's  mind  with  the  nonuiU  m  tune  peroepticm 
kI  ccrtaiu  degrees  of  departure  therefrom.  In  testing  with  the  Galton 
histle,  the  instrument  is  held  near  the  car  to  be  examined,  the  opposite 
r  beinf;  closod  by  a  iineer  iu  ttie  iiiuatiis.  Air  is  propelled  throufzh  the  tube 
by  compression  of  the  rubber  bulb  altiichi?d  to  it.  The  patient  will  be  likely 
to  dKtinguisJi  two  wnrnds,-  V.r.,  a  puffing  or  blowing  wound  as  of  esrapnig 
aiid  a  clear  whistle.  He  tihoukl  be  retjuired  to  indicate  the  [mint  at 
hich  a  elear  whistle  is  hcftrd.  With  the  improved  Rexold-Edelmann 
histle,  aclejir  nolo  is  heard  with  the  marker  at  0..^.  Sliort.e.iiinjt  the  lube 
ler  than  this,  no  clear  whistle  if-  heard.  On  the  other  hani,!,  when  the 
bn  must,  be  lengthened  beyond  0.5  in  order  to  obtain  a  note  audible  to  the 
atient,  it  becomes  evident  that  his  upper  runice  of  tone  perception  is 
iwerwl-  Some  diminution  of  heariniE  for  the  extreme  upper  tones  of  the 
usieal  scale  ih  physiological  in  old  age,  and  tiiay  occur  in  certain  diBonlcm 
the  general  nervous  system.  Generally  speaking,  however,  any  apprfr 
bte diminution  of  hearing  for  the  upper  nmsical  tones  in  a  person  not  over 
ty  years  of  age  points  either  to  a  labyrinthine  or  nerve  lesion,  or  to  some 
ira]  disonler  in  which  the  labyrinth  i.s  secondarily  involved. 
.\n  inpcuious  met-hanism,  which,  if  it  could  be  made  generally  available, 
would  add  greatly  to  the  a^'cur-vy  and  scicntifie  value  of  our  hearing  tests, 
is  the  so-called  tone-range  audiouK^ter  dc\'i>^od  by  Dr.  Lee  Wallace  Dean 
ami  Mr.  C.  C  Bunch,  of  the  State  University  of  Iowa.*  Roughly  speaking, 
instrument  consists  of  an  elei/lrically  driven  toothed  wheel,  the  cogs  of 
hich  come  successively  in  contact  witti  a  magnet,  the  tone  being  produced 
the  rhythmic  opening  and  breaking  of  the  circuit.  It  is  said  to  produce 
proximately  pure  niu-sical  tone,  the  intensity  of  which  can  be  controlled, 
the  pit^'h  of  which  can  be  rapidly  or  slowly  elm-atcd  or  lowered  hetwcjen 
the  tonal  limits  of  MO  and  10.000  double  vibrations.  The  advantaiges  of  such 
an  instrument  over  tuning  forks  in  the  detection  of  gaps  in  tone  jjerceplion 
ore  obvious.  As  with  every  notable  advance  in  diagnostic  method  and 
aiH-m-a/'v,  it  is  pnjbable  tltat  this  niochanisni  in  the  hands  of  its  distinguished 
inventor  will  add  to  our  scientific  knowle<lgR  of  ilLsease  by  cslabli.-thing  shades 
functional  iliflereiice  between  certain  closely  related  lesions, — shades  of 
erence  not  definitely  determinable  by  the  older  metheHls. 
Changes  in  Hrahinq  bt  Ronr  Conduction^. — There  are  two  methods 
of  detenriining  chaiiKCs  hi  the  duration  of  hearing  by  bnne  comluction,  one 
of  which  has  alrejuly  bt«n  mentioned.  Assuming  the  examiner's  ears  to  be 
functionally  normal,  the  handle  of  a  vibrating  tuning-fork  of  128  d.v.  (c) 
is  held  in  contact  wi*h  his  own  mastoid  process,  ami  transferred  as  soon  as 
itA  tone  is  no  longer  heard  to  that  of  the  patient  corresponding  to  the  ear  to 
be  examined.  If  its  tone  is  distinctly  h<'ard  by  him,  it  Is  inferred  that  bone 
conduction  is  in(rroa.se<l ;  and  if  wo  count  the  number  of  sei-und!^  during  which 
is  heard  by  the  patient  and  find  this  to  be,  say,  10  seconds,  we  may  record 

*  Dbmi  and  Bunch:   AudiuiceUtr:   LotyngMOOpe,  August,  1919. 
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UiM  raauh  upoo  our  tert  tmd  m  toBoms:  TB.  C,  fioric  12S  d.  v.,  au  p— n  A 
(+ 10aeBaa(k>."  If  the  aoiad  «f  IIm  ribniitiK  fork  Uuu  tnnrfened  from 
the  pbymaaa'A  io  thm  fMtint'a  ■^ilniil  is  am  bawil  by  the  Utter,  we  m«v 
wiwte  rt  lew t  that  bone  tooAaeiioa  m  no*  rorrwaM  The  revene  OKperi- 
mmt  M  DOW  tried, — (>^  the  rifacBtiaf;  fork  b  hdd  firet  a^ainrd  the  patient '» 
maAtoid  m/wl  traaatfenvd,  when  it>  tooe  bepwne»  inandibfct.  to  th^  nf  the 
examiner.  If  it*  tooe  is  now  mtiBUe  to  the  pfajaaraan.  we  know  that  ttic 
patient's  healing  fay  bone  condurtiaa  is  diminiAed;  and  the  «kiEree  of  dimi- 
niitiaa  will  be  determinad  by  the  l«nctb  of  taoe  dnrinx  whu-fa  it  ia  beaid  b> 
the  phrsictaa.  ^ppostag  thai  to  be  10  »ooods,  the  re»ult  niay  be  BotAl 
thus:  "B.  (.,  fork  128  d.  r^  dimuiMieJ  <-10  ^ervxtds  ."  If  the  patientV 
duration  f/f  heamig  is  nother  tmve  nor  leas  than  thai  uf  iho  eitamtner.  his 
bonerontlDrUraiisrhaited  "normal" 

Thf>  nietbnd  of  examination  jiut  dcsirnbni  b  mnvrtiicnt  ami  quite  re- 
liable so  long  ae  the  euuniner'a  ears,  and  partirulaHv  taa  hearing  b;-  booe 
eoodacttun,  confarm  to  tJbe  normal  standard.  So  soon,  huwever,  as  h» 
bearing  becomes  impaired,  it  is  obvioos  that  be  wiU  no  longer  be  able  to 
make  rorrert  dedurtJons  fmm  a  eomparisnn  o(  the  patient's  bearing  wHb 
his  own.  If  ire  wish  to  reduce  thi^t  test  to  an  absolutely  correct  ba«a,  it  if 
nrrcnonn'  that  we  ithould  Icoow  the  nnmial  dtiration  of  bearing  by  boneeon- 
diiirtion  Urr  certain  fr>rk-.  arid  tlflenmae  wlnrtluT  the  patientV  hearing  coo- 
foniw  to  rhirt  8tan*ljw<i.  The  rmrespondtnK  forks  nf  difTt^rcnt  sct«  varj% 
however,  in  the  intensity  of  suumi  pnHlii<-eil  mid  in  the  period  during  which 
the>"  can  be  heard.  It  i»  ntreasary,  therefore,  that  the  aiinst  abo^d  deter- 
inine  for  hinutelf  the  nomial  sound  duration  for  Ii»  jiarlicular  forko  tti  lie 
u»eil  in  this  tost.  Tliiw  rtui  l>e  *li'ne  with  appnixiiiiale  ai-cicnu-y  hy  tf^tiu)^ 
tbera  (i-^',  detenuining  in  gerondn  their  MJitml  iluratjiin )  u{jun  a  certain  num- 
ber of  ffuppusedly  normal  ears,  whirh  al»o  show  a  normal  ;iiaodaixl  aa 
gauKcd  by  other  tetAtt, — e^.,  watch,  ai-oumctcr.  whwper.  Rinn^,  etc.  And  ai« 
two  forltm — !>.,  the  128  d.  v.  and  2-%  d.  v.  forks  of  the  llartnuum  set — will 
suffice  for  all  tfMlH  of  hone  conduction  it  i.s  not  a  difficult  matter  t*i  Hrtennine 
their  nurinat  |ii>ri(Ml  of  Mmnd  tran^niiwion  thnjugh  the  cranial  boncH.  In 
tcBtinK  by  thix  method,  the  fork  should  be  gtrtKk  forribly.  to  obtain  it«  maxi- 
mum vibration,  and  the  hiuidle  at  once  placed  in  roiitart  with  the  niutilokl 
procew  of  the  e;ir  undf^r  rrxoininntinn.  'Jlie  numlier  of  i»econd»  duriiiK  which 
itAHOUOd  i»  heard  hythe  patient  ftlunild  l>ecounteil  by  iiieaii!«  of  a  sitop  watch. 
Supposing,  for  e.vftni[)Ic-  that  we  are  using  a  fork  the  uonnal  duration  of 
which  has  been  found  to  be  20eetionds,  it  is  an  ensj-  matter  to  deiennine 
by  how  many  Meconds  the  patientV  hearing  by  Ixme  conduction  is  either  ii»- 
creaw'^l  or  diininif-liiNl.  Tliis  niciIiiHl  of  trstin(r  bnnc  conduction  is  given  a^ 
the  only  one  ojK'n  to  the  physician  who  i*i  hiinnelf  the  victim  of  luivancnl 
aural  disease.  Willi  fairly  normal  ears,  however,  the  first  method  is  much 
quicker,  infinitely  more  eonvcnient,  and  yields  suJfliciently  accurate  results. 

ImpJiinnent  or  at»s»olute  loss  of  iH-aring  by  bone  c<;iiduction  in  ore  ear  it 
aDnu'fiiiitw  difficult  U^  determine,  fmm  the  fact  that  the  aiund  may  tic  ti-aii9- 
mittt-^l  through  the  cranial  bones  to  the  opposite  ear.    Usually,  however. 


Pm.  77. — Eenuon'i  •£(  eif  luslM-forkah 

•  dindl^^lllNJIV  Ckcb  fork  corroponil*  in  iho  iiuinbor  ot  doubU  vibrnilnitu  which  ihni  ptr- 
Unilu  ('irk  QllyfOOtIbB  italundanii^Dtnl  tour)  cirputri.     Tlip  uuuibi^r  opiiriaile  furko  C-',  D-',  aiid 

Wllb  iIm  rlampa  wljii>I*il  and  iiirnvi>d  to  iliflrti-nl  |><jailiiiii»  him  in    lliv  iirnni*.  niui-h  Inirnt  I  kiii-h— 4*.i., 
WMsaeorTeifiiiiulinxCo  11,  \li,  IX,  2D.  22.  24,  siiil  20  duublv  vtbiation*  |>*r  hvoiiU  — van  bu  [iruduced. 
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one  can  obtain  auffiriently  positive  data  to  enable  one  to  draw  correct  con- 
tusions sb  to  i\u3  character  of  the  lt>mon. 

HavinK  tef^teU  xhv  patients  licariiiK  liuth  as.  t<.i  the  tone  limits  and  as  to 
changnH  in  lx>ne  comhirtion,  xve  art;  in  u  position  to  fiinn  a  i'airly  definite 
opinion  as  to  the  sit«  of  the  lesion.  In  tlie  nrit«r's  opinion,  further  teb-te, 
while  of  undoubted  value,  are  f<»r  the  mast  part  corroborative.  That.  i»  to 
say.  with  elevation  of  the  lower  tone  limit  and  iiicrnaseil  Ihhic  coiidiu-tion, 
liie  lieariii(£  for  ihe  up|X;r  lones*  rcniainiuK  iinniial,  the  inference  is  defitiit^-ly 
in  favor  of  dLseaiie  coofiiifsd  to  thi>  I'ondurting  apparatus.  If,  ou  the  other 
hand,  the  upper  tone  limit  is  lowered,  the  lotver  Uiuit  but  little  changed, 
and  hearing  by  bone  pondu(?1.ion  is  ilocidodly  diininUhed,  we  arc  not  likely  t-o 
prove  in  error  in  concluding  that  the  labyrinth  or  nerve  jh  chiefly  at  fault. 

Srhufnhach'g  Teat. — Schwabarh  attempted  to  determine  the  [lerimU  in 
saconds  during  which  tuning-forks  of  diffci'eni  pilch  are  heani  through  the 
ennisi  bonef«  by  the  normal  ear-  He  proved  that  there  i»  an  absolute  in- 
rrcaAe  in  bone  conduction  in  disciuies  of  the  conducting  apparatutt.  His 
t«»t,  therefore,  propo?e<l  the  tletrenninntion  of  the  patient's  duration  of  hear- 
ing by  bone  conduction  of  a  large  numlwr  of  forks,  and  thcJr  cfinipari«on 
with  the  nomial  »tajiflardK  thorefor.  Thin  test  adils  little  t-o  the  knowledge 
obtained  from  the  simpler  experiment  by  which  inrroawe  or  (Uininution  of 
bone  conduction  is  detenniued.    It«  resnlta  are  oomtlMirative. 

ftinn^'g  Test. — Kinn^'s  experinients  proved  two  things, — ^viz.:  (I)  that> 
the  nonnal  car  hcam  a  vibrating  tuning-fork  twice  aa  long  by  air  conduction 
atf  through  the  cranial  bones,  and  (2i  that  in  t.ii7npa];i(>  (llsea.>4e  this  ratio  Ixt- 
tween  air  comtuction  and  bone  ron^luction  m.iy  hf  ah^tlutely  reversed.  'I'he 
c  fork  (128 d.  V.)  and  thee' fork  (25fid.  v.)  of  the  Harl.inunii  net  are ajipro* 
priate  for  this  tent.  For  young  adults  thee'  fork  Lh  prcfecHble,  but  with  pa- 
tientit  paitt  nmldle  life,  in  whom  hearing  by  bone  conduction  is  physiologically 
reduced,  the  c  fork  (128  d.  v.)  giv(»  more  reliable  data-  Hinn^'s  test  is  ap- 
plied in  the  following  way:  the  fork  U  .'<ot  in  vigoruns  (inaxiiuuni)  vibration 
and  the  handle  at  once  pla;'e<l  in  ("onlact  with  ihe  ina>^t{iid  corrcwiionding  to 
ihe  ear  to  be  examine*!.  As  soon  as  the  patient  in<licates  that  its  tone  is  no 
longer  lieani,  the  fork  is  removed  fnim  contact  with  the  cranium  and  the 
ends  of  tlie  -utill  vibrating  pnmgH  are  brought  near  to  and  opiwwite  the  orifice 
of  the  mejktits.  If  now  he  again  hears  its  t^foe  anri  (■oiitiijuc  to  bear  it  during 
a  period  approximately  equal  to  its  duruiion  by  bone  comluction,  we  must 
regard  this  as  the  normal  ratio  bol,weeii  hearing  by  bone  conduction  ainl  by 
air  conduction.  This  in  otological  literature  is  siKjkeu  of  as  a  "jtuititive 
Hin»'."  It  may  l>e  foumi,  however,  that  after  hearing  by  b.  c.  cciwcw,  the 
patient  will  no  longer  be  able  to  hojir  by  a.  c.  This,  of  course,  |HHntK  todit«- 
eaM,  or  at  lea*tt  derangement,  of  the  conducting  ajiparatus.  We  must  now 
reverse  the  oxi>eriment,  holding  the  vibrating  fork  first  in  front  of  ihe  ear. 
Bud  tram^erring  it  wh«i  its  sound  is  no  longer  beard  to  contwl  with  the  niu»- 
l^id.  It  w  pofwiblo  that  it-s  tone  will  again  be  hcaril  through  the  cranial 
bonee  diu'ing  a  iieriml  alH)ut  o()ual  to  its  previous  duration  by  air  conibiction. 
'his  reversed  ratio  indicates  advanced  tympanic  disease,  and  is  spoken  of 
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as  a  "ne^aiife  Rinni."  This  ib  oho  of  the  most  rcltablo  and  iisortil  tests  of 
chronic  midcU»-«iU'  ditieaae.  No  other  functional  t«dt  shows  so  graphically 
the  varioiLs  stag(»  of  functional  impairment.  Thus,  in  the  earliest  staRCs 
of  t>-nipaiuc  disease  the  hearing  b.v  a-  v.  will  be  ver>-  sliKlitiy  diuuiiifilied 
while  Iho  h«u-ing  by  h.  c.  will  be  ver>'  slightly  increostti.  The  ratio  be- 
tweai  b.  c.  aiid  a.  c.  will,  therefore,  not  be  reversed,  the  peiiod  of  hearing 
by  a.  c.  after  hearing  by  b.  c.  has  ceased  being  simply  shortened.  This 
is  spoken  of  as  a, " ditrmiisluxi  pwniive  ftinni." 

The  diagiifjstic  (Ugoificancc  of  the  various  reactions  to  this  test  in  uni- 
lateral mira!  (Usenae  may  be  staled  as  follows: 

A.  UeariufE  noticeably  iiupaired,  Itinn^  negative,  the  ratio  between  b.  c. 
and  a.  c.  being  reversed;  these  reaction.'*  would  imint  to  on  advanrd  lejuon 
of  the  conducting  appai'atiis. 

B.  HearinKnoticeabiy impaired,  Rirni5po9itive,theratiobetweenb.c.anrl 
a.  e.  being  nonnal,  would  miggt^t  tlinejise  of  the  labymith  or  au<Iitoi>-  nerve. 

C  Hearing  not  appreciably  impaired,  Rinn^  positive  and  showing 
normal  ratio,  would  surest  a  nonnal  ear. 

D.  With  hearing  but  slightly  impaired,  a  "dbiiioished  |K>silive  Rinn6" 
would  indicate  a  onniparatively  early  stajjio  of  tympanic  disca-w.  In  such 
a  caao  the  progress  of  the  lesion  is  likely  to  be  niarkml  b>'  progressive  short- 
ening of  the  periwl  during  which  hearing  by  a.  c.  outla^tfl  hearing  by  b.  c. 

The  [irogmiBtic  value  of  this  lei^t  is  iiidirattxl  by  iJie  foHuwirig  fai^t,  as  to 
the  oorrei'tnew)*  of  which  I  am  sure  that  all  experienced  aurists  nill  bear  me 
out,^ — viz,,  that  when,  as  a  result  of  chronic  or  slowly  developing  tjinpanic 
disea^,  the  ratio  between  b.  c.  and  a.  c.  is  absolutely  revereetl,  the  hearing 
may  he  improved  by  treatment,  but  can  never  be  restored  to  the  normal 
standard. 

Weber'tt  Test.-  -This  consists  in  holding  the  handle  of  a  vibrating  tuning- 
fork  ( 128  (1.  V.  or  ^Ati  <1.  V.)  in  contw^t  with  the  median  antorojjoHtorior  Une 
of  the  vertex  of  the  sknli.  Theaouml  will  be  trauamitted  throufij*  the  cranial 
bones,  lutd,  since  Iwne  conduction  is  increased  in  tympanic  tliaeaae,  the 
sound  will  be  conducted  in  greater  voliuue  to  the  tliseased  ear  in  all  mii- 
lateml  lesions  of  the  conducting  rTicchani.<<m.  The  patient,  therefore,  has 
the  impression  of  hearing  it  altogether  with  the  diseased  ear.  On  the  other 
hand,  if  hearing  by  hone  conduction  is  dimini»hc<l  in  the  diseased  ejir,  as  is 
theca«ein  lesions  of  the  lahyrinth  or.-judil'ory  ncrvo,  the  soimd  will  Ijesjtpre- 
ciated  chiefly  by  the  normal  ear.  In  unilateral  deafness,  therefore,  the 
Bound  of  a  tuning-fork  held  in  the  mid-Une  of  the  skull  will  be  referred  by  the 
patient  to  the  diseased  ear  if  the  lesion  is  located  in  an>"  part  of  t  he  conduct- 
ing apparatus,  and  to  the  sound  ear  if  the  disease  is  cnnfinctl  t«  the  labyrinth 
or  auditory  ner\'e.  It  is  a  recognized  fact  that  in  certain  iniUviduaJ.s  witii 
perfectly  normal  ojirs  the  hearing  by  bone  conduction  may  be  referred 
chiefly  to  one  side  or  the  other,  jjurely  as  a  i-esidt  of  ineiiualiiies  in  the  thick- 
ness, or  other  anatomical  difference*,  bet  wcon  the  opposite  sides  of  the  skuU. 
This,  however.  isoxce|)tional.  In  the  average  run  of  ca-tes  Welwr's  test  is  an 
«asily  ap)>lied  and  usrful  corroborative  test,  confirming  what  we  have 
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Ay  leamorl  as  to  the  relative  inrrcasc  or  diminution  of  bone  ronduction 
,  ill  one  ear  an  com|ar«l  with  the  other. 

Gflk's  Test.  -Thi*  test  is  de|>endent  upon  the  fart  thnt  any  force  exert- 
!  big  sudden  inward  pressure  U|kh(  the  hIii|K!»  pu»lies  this  uHsii'le  farllia*  into 
he  oval  window  and,  by  increasing  tntraltU>yrmlhino  pressure,  reduces 
tune  perception,  whether  the  sound  wave  hua  rem-hed  the  tJ^^pam^n  by 
air  conduction  or  by  bone  conduction,    (ielle's  experiment  consists  uf  con- 
donsing  the  air  in  the  extfrniU  auflit<ory  meatus  by  nieana  of  a  SiegeJ's 
speculum  and  bulb,  or  yitnilar  ajiparatus,  a  vibrating  tuning-fork  being 
h«ld.  meanwhile,  in  contact  with  the  skull.    Normally,  as  the  drum  men- 
brane  and  ossicles  are  forced  inward,  intralabyrinthine  pressure  is  iticreaMxl 
and  the  sound  of  the  tuning-fork  is  Uiereby  diniinisho^L    As  the  pressure 
■upon  the  drum  membrane  is  i-cmovwl,  the  stapes  niovea  outn-ard,  intraia- 
jbyrinthiuc  pressure  regains  its  etiuilibriuin,  and  the  sound  of  the  vibrating 
fork  increases  in  volume.  In  this  way  the  intensity  of  the  sound  tnay  be  altcr- 
iucreascd  and  dtrninislK^I.    It  Ls  hold  that  when  t|.'in[>anic  changes 
fuEalion  of  tne  osaicieK  have  occurred,  the  labyrinth  will  not  be 
reeled  by  condensation  of  air  in  the  external  auditor}'  ineatUH.  luid  ht^aring 
>y  bone  conduction  will  not  be  diminished.    A  negative  result  is,  therefore, 
held  to  point  to  ossicular  fixation.   So  far  oa  the  writer  can  see,  thi*  test  is  of 

■theoretic  vaUie  in  only  oiiecoudition, — viz.,  when  thesta|jes  is  (inuly  fixated 
or  immobiliw.'d,  within  the  oval  window.  It  is  not  of  grcjit  pnu-tii-iU  value 
in  diagnosis. 
H  Bing's  Test. — This  cxijcriineiit  w  mentioned  in  most  text-books  as  a 
^■meaiLs  of  different iating  labyrinthine  from  t>7npanic  lesions.  A  vibrating 
tuning-fork  is  held  in  contact  with  the  skull, — preferably  ui>«>n  the  nnii<toid 
process  of  the  ear  to  be  tested.  As  soon  as  it.s  tone  nan  no  longer  he  hcaril, 
a  finger  is  introduced  into  the  extcnial  aucliton,-  meatuti.  It  is  claimed  that 
the  tone  will  again  he  distinctly  heard  if  the  disease  be  located  within  the 
labyrinth,  but  will  not  be  lieard,  or  will  be  heard  but  faintly  and  during  a 
diminished  period,  if  the  lesion  be  confined  to  the  tympanum.  This  test 
is  somewhat  unreliable  fnmi  the  fact  that  in  the  early  stagee  of  either 
labyrinthine  or  tympanic  disease  the  sound  ^^ill  recur  after  closure  of  the 
mcatu.-*,  and  in  ven-  ailvanced  stages  the  experiment  is  likely  to  give  ni^n- 
ve  results  whether  the  disease  he  locatwl  within  the  labyrinth  or  the 
middle  rar.  With  marked  increase  in  bone  conduction,  one  is  not  likely  to 
think  of  hibyrinthine  disease  het-ause  the  sound  of  a  vibrating  fork  held 
ajcaiiist  the  sktill  can  be  prolonged  by  closing  the  meatus,  nor  will  one  doubt 
Jab\Tinthine  (hwirder  in  the  [ji-esence  of  marked  diminution  of  bone  con- 
uction  Ijet-ause  this  experiment  re«ul1.s  negatively. 
Total  Deap.vfb«. — In  the  foregoing  pages  we  have  described  the 
Various  hearing  tests  which  are  of  use  in  tlio  analysis  of  partial  dtw^fneas, — 
tV.,  the  impaimient  of  such  palierit«  as  are  cuuiDionly  spoken  of  as  "hard 
of  hearnig."  Practically  all  cases  of  functional  impairment  due  to  tjin- 
panic  disease,  and  many  cases  in  which  the  perceptive  mechanism  is  also 
volved,  come  under  this  classification.    TTicre  is,  hnwe\*er,  another  class 
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of  cftses  in  which  many  of  thftic  testa  arc  of  little  or  no  value,— I  refw  to 
easGH  of  bilateral  ur  unilateral  itnpainrient  so  groat  att  to  approac^h  or  actu- 
ally to  conBtitiite  total  deafneas.  \A'hen  one  ear  is  ver>'  nearly  or  Itttally 
deaf  and  the  other  ear  reUiiriB  in  Ifirge  dtqjree  its  quota  of  hearing  [Kiwer, 
the  iKJssihilities  of  error  in  diagnoi^i^  are  not  inconsiderable .  Case*  have 
ronie  undor  t.he  ft-riLer's  olisen-ation  in  which  the  (Mitient  has  been  sub- 
jecteil  tfl  much  useless  treatment  aimpiy  because  a  carclew:*  or  inexperieiic«d 
practitioner  had  failed  to  rpoognizo  the  fju-t  that  one  or  the  othej  oar  wai 
totally  or  hopeli-^^l^v  tli'af.  Such  |>it)found  ileafTieiJS  always  means  diseaw 
of  the  cochlea  or  of  the  auditory  nerve-  A  worti  must  therefore  be  said 
an  to  the  detennuiatioii  of  profound  or  total  deafn(.>«i«. 

Total  bilateral  ileafnesH  Ik  not  diHieult  to  detenuine.  In  the  fii'st  ca^, 
the  patient  is  unable  to  liear  a  wonl  that  Ib  said,  even  though  it  he  K)>ukeii 
in  a  loud  voice  or  shuutcxi  cloi«?  to  the  ear.  With  tuninji-forks  al;**).  uiik'w 
there  he  renioininR  islands  of  tone  perception,  he  hears  no  sound.  It 
soniotinies  occurs  witli  tuning-fork  test*  that  the  giatient  receivee  the 
impi-csaion  that  he  hejirs  the  sound  when  in  reality  he  only  feels  the  impact 
of  the  aerial  vibrations  againwt  the  skull.  This  is  particularly  apt  to  ficeur 
when  we  use  a  larye  fork  in  niaximmn  vibration.  We  are  usually  able  to 
detect  thid  error  by  his  inability  to  describe  the  sound  correctly. 

With  total  deafnejis,  bone  conduction  al™  is  lost.  But  here  again  we 
must  piard  a^piinst  apEiareni  contradiction  resulting  from  the  patient's 
inalfility  to  liiffcrentiate  between  his  sense  of  the  vibrations  against  the 
skull  and  tone  jjeri-eplion. 

Abitolulc  f^f'tfricxs  in  Oik  Ear. — This,  when  the  opposite  ear  is  funntinn- 
lUly  normal  or  nearly  so,  may  be  difficult  to  detennine.  The  tuning-fork 
Xeks  of  Umc  perception,  for  example.  i>resent  the  following  diin<'ultie^. 
With  the  normal  ear  closed  by  a  finger  in  the  meatus,  the  patient  can  not 
hear  the  lower  musical  tones. — t.e.,  tones  from  IH  to  42  d.  v.  But  when 
we  reach  64  d.  v.,  or  a  little  higher,  it  will  be  f(»und  imposwible  to  exclude 
rt«  tone  friMn  the  normal  ear,  however  tightly  it  lie  dosed.  If  now  he  be 
directed  to  close  both  ears,  and  nlill  can  hear  the  tuning-fork  and  with 
equal  intensity,  we  may  conclude  that  it  \n  heard  only  by  the  sowul  ear. 

/xw«  of  hearing  by  fxme  canditrtinn  may  lie  even  more  dilRcull  to  deter- 
mine from  the  fact  tliai  t^tnes  of  a  vibrating  tuning-fork  held  at  any  point 
on  the  skull  may  be  transniitte<.i  through  the  cranial  bones  to  the  sound  ear. 
It  is  l>est  to  begin  by  holding  the  fork  in  contact  with  the  mid-line  of  the 
skull  (Wcberi.  The  patient  usuaity  states  that  the  sound  is  heard  alto- 
gctbnr  by  the  normal  eaj-.  The  exjieriment  is  now  several  times  repeated, 
selecting  each  time  a  point  nearer  the  diseased  ear.  If  finally,  with  the 
tuning-fork  in  contuet  with  the  uia.s-tnid  of  the  discfi*icd  ear,  the  patient 
still  leffr^  i*'**  M»i»<l  ^  I'le  healthy  organ,  we  may  be  sure  that  hearing  bj- 
bone  romliiction  is  completely  lost  in  the  ear  under  exiunination.  Un- 
faituBBtet>'.  tho  value  of  this  ivsi  may  be  negatived  by  the  palicntV 
^^AiD-  to  interpret  correctly  his  own  impressions. 

WiA  mm»y  of  tlu»c  cases  the  final  test  of  profound  or  loial  deafness  is 


the  pftticnt's  inalnlity  ifl  hear  the  eonvwsotionrU  voice.  Voice  sounds  niHy, 
however,  he  heard  by  the  sound  organ,  even  though  it  be  closed  by  a  tinger 
tiphtly  pressed  inio  thn  mcaiiis.  To  meft  this  difficitUy  we  have  a  reliable 
insijunieiii  m  Murany's  iioiw^  apfmralus  {V\f.  7it).  Tliis  eonfiisiKesienlially 
of  a  amall  metal  lx>x  providc-d  wiih  au  car-piece  and  coniainiiiK  clock-like 
machincT}'  which  when  n-ound  up  pmduccs  a  contiimoas  rough  laetallic 
itound.  It  is  m«ed  as  follows:  The  ear-piece  is  introduced  into  the  canal 
of  the  sound  ear  and  by  pn^ssiin*  upon  a  button  the  machinen'  ib  sot  in 
uiotjon.  While  this  sound  is  iM-iuy  [wurcd  into  the  uortnal  car,  words 
or  numl>ers  are  spoken  in  a  loud  voice  close  to  the  diseased  ear.  If  they  arc 
not  beani,  wc  may  I*  Hui-e  Ihal.  the  ear  under  examination  JH  loUUly  deaf, 
tf  the  words  are  heard,  we  may  lie  wjuaily  confident  that  tliey  arc  not 
heanl  by  the  ear  into  which  the  noii<e  nppamtn»  is  |x)iirinf;  it.s  sound,  and 
that  the  diM':iw<l  ear  ii*.  therefore,  not  totally  deaf. 

While  the  profound  type  of  ileafncw  a!«»ve  descrilu'd  in  never  met  with 
ill  l45tions  confined  to  the  conduct' 
inK  apparatus,  it  if.  the  nile  in 
certain  lesions  of  tht»  inner  car, — 
f^.,  diffuse  suppurative  labyrin- 
1  htliK.  In  mich  rases  Barany's 
noi:«<'  apparattiK,  or  ^mc  similar 
instrument,  is  aliwiluleJy  essential. 

Maiingi  ruuj:  SimuUxteti  i)mf- 
tiem. — Preteniieil  deafnc;^  is  said  to 
be  comparatively  common  in  coun- 
trim  where  army  service  i.-i  coin- 
pulsor>'.  In  .-Vmerica  it  is  met  witli 
chieflyin  the  cateof  impostors  seek- 
ing indemnity  on  account  of  pre- 
tended injuries  to  one  or  Imth  ears. 

Sinuilated  bilatenil  deufna'v.  if  the  individual  perR.<ttently  refuftes  to 
irive  e\'idence  of  any  licarinj;  (jowcr,  \»  rmtunilly  dilficutt  to  delect.  To 
<iisprovp  complete  hilatenil  deafness,  one  inu.'^t  depend  on  one's  aliility  to 
<':tteh  the  individual  o0  his  tcuard.  It  has  Ix^n  ;<uuKestcd  that  by  makinK 
dtspara^nfi;  n'marks  al>out  him  in  (lie  presence  of  a  third  [xirty  one  may 
lie  able  to  dnlerniine  by  chanRe.-*  in  his  facial  expression  hi.«  ability  to  hc-ar 
the  conversational  voice.  Usually,  however,  the  prcten.>»e  of  complete 
liilaleral  deafness  is  trK)  diflicuil.  to  niaiulnin,  and  ils  a  rule  it  is  unilateral 

CtfnOiH  the  Kcmiinencss  of  which  (he  auri»t  \9  called  upon  to  determine. 
There  is  no  nljsolutely  reliable  test  for  feigned  deafness,  the  astutene»! 
the  malingerer  and  the  cleverness  and  knowledue  of  the  physician  tx-iuK 
elerm^nts  at  play  in  every  case.    Thr'  followitig  an*  among  the  testa  ensploywl. 

Bi  1.  Anumiog  in  n  fdveo  cam-  the  leniao   to  be  confined  to  the  soimd-oonductiDK 
nwcbanifiin,  a  vibrating  titning-fork  is  held  to  the  mid-line  of  the  ekull  (Weber).    Its 

tnund  should  he  rDfcrrrd  to  iJic  side  of  ttip  Imon:  the  nmliiijrftirr  naturally  statCM  that 

~  ,  is  heard  by  the  sound  ear. 

2.Ti^ltnK   thn  pntjpnt's   tieariiiK   fur  whintierecl   tipecrli    th^mKh  n  uAit*  ilividinK 


fm.  7tf  —  B»rikD>**  DoiicBppMBtu*. 
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termmaUy  into  two  «nuUp]-  tu)>m — one  for  ««di  wir — he  n  asknt  in  whieli  wir  ih* 
tuv  hnnra.    If  thv  tomiituil  tulx.'  LvmiuiuiJeatinit  wiUi  the  rniuiiJ  etar  be  btuckcd  or  cloved. 
luui  he  nliiimrt  tliAt  the  nt>nlit  ait  heard  onljr  by  the  presumnhly  sound  o«r,  it  is  Bteuroea 
that  the  doaf  nft«i  in  thr  onpcwite  orfcun  »  not  real. 

3.  ^^'hel)  only  purliu  doafnen  u  cbuiued^  ihe  various  testa — v.g.,  a*  to  hearing 
difnjiiin»,  (onr  limits,  etc. — nre  mode.  RcpMiting  thetw  teolA,  the  tDBluigeter'H  tnemory 
uaually  TiiiL^  him,  nnd  hiji  ooofliciing  statements  sre  likely  to  sltotr  tlut  his  ontmrn* 
ftre  not  lo  be  relii-d  upon. 

4.  The  individtifti  hnving  been  hlindroldefl,  the  r»iiniiif>r  fiundfl  behind  him,  And 
klteni&tely  tcnbt  the  two  eknt  nipiilly  with  vtiriotLH  forkn.  Thifl  frequrotly  confujKM  the 
nulioKerer  and  briiiies  answers  so  conllictinK  oiid  oontmdicton-  as  to  dcmoturtnte  his 
lack  of  good  fiiitli. 

5.  A  device  which  the  n-riter  rMVJitly  hit  upon  vtaa  coodLimvi^  ao  (or  nx  the  eaue  in 

Jjuostion  WW  eODOerned.  Tlie  pAtient  liari  rereivod  nn  injury  in  the  course  of  his  work 
or  a  laxm  mnineroial  ooinpany,  and  cUiined  lo  h»v«  moome  deaf  in  hin  ri^t  eKT. 
For  this  ne  proposed  to  mie  Mie  enmpoiiv.  'ilie  drum  membrane  nnpeAnx)  normAl. 
His  answen  to  the  usual  tests  showed  a  <le([ree  of  denfoem  which  could  only  have  rv- 
sitltod  from  a  labyrinth  injury.  Arcuing  that  such  a  diHturbanoe  of  the  cochleit  would 
be  likely  to  invnivf  aim  Uie  vefltibuhr  mcehaniam,  the  n-riter  made  a  caloric  tMt  of  the 
presuinably  deaf  car.  'Hiis  resulted  in  a  quick  and  normal  reaction,  and  during  the 
ooDfuaion  inetdent  to  the  induced  vertigo,  it  was  easy  to  detenniao  that  hia  appBROt 
unilateral  deafness  had  txien  aamimed. 

Since  the  above  wa*  wTiUon,  .A,merican  auriste  have  acquired  much  prac- 
tical knowlHp^  in  tho  application  of  these  testa  in  the  exaniinatiou  of  moo 
strivinR  to  evade  railitar>"  j?ervice  on  uccount  of  pretended  deafness-  It 
may,  therefore,  be  worth  while  to  Btat«  briefly  the  tests  which  (he  writer,  aa 
a  member  of  an  advisory  exoiiiining  board,  found  most  useful,  and  to  dcscritic 
the  routine  method  of  appKing  them.* 

hi  the  first  place,  let  me  ernphaRisw;  the  fact  that  it  ifl  imjwrfaiit  in  dealing 
mth  a  suspected  liialinfterer  tlmt  he  shall  receive  no  stiehtt«t  hint  that  he  is 
under  suspicion.  The  more  unaus[}ectiiig  and  credulous  the  examiuer  may 
appear,  the  mure  readily  and  conclusively  will  the  suapect  respond  to  tiie 
iMttfi.  The  most  glarinjt  evidences  (rf"  deception  should  therefore  pass  without 
comment  or  apparent  notice  until  the  examination  Ls  completed. 

Most  malinfrercrs  of  deafness  who  are  subject  to  the  military'  draft  knov 
that  dt«f  riesK  of  a  certain  grade  in  either  car  will  exempt  them  from  service. 
Complete  bilateral  deafness  is,  therefore,  for  variou.i  and  ob\'iou9  reaaons 
rarely,  if  ever,  claimed. 

Two  tyiMS  of  unilateral  deafness  are  assumed,  i,e.,  (1)  deafbew  advanced 
but  not  complete;  and  (2)  aliaohito  deafness. 

My  own  routine  method  of  e,\iuaiiiinK  these  cases  is  about  as  follows: 
Only  one  man  at  a  time  i«  otlmitted  to  the  oxomining  room.  I  learn  from 
him  which  is  the  de.af  or  deafer  ear,  anil  whetht-r  he  regiinlH  rhis  deafnen 
as  [lartial  or  complete.  If  only  one  car  is  complained  of,  I  inake  a  rapid  test 
of  the  licttt^^r  vnr  to  detemiiiie  that  it  is  futtctiunnlly  sound  or  at  least  only 
slightly  subnoraial.  This  prelimiaary  t<«titig  of  the  tsouud  ear  is  eSKntiat  to 
a  projwr  interpretation  of  the  tc«ts  to  lie  applictl  later. 

Webi-r'n  I'ckI. — I  now  apply  a  vibmtinp;  tuning  fork  of  250  douhte  vi- 
brations to  the  vertex  of  his  skull,  and  if  he  refers  the  sfumd  to  his  supposedly 

•  Thp  foUovriiiK  W«gw  are  Inken  almoHt  vetbatim  from  a  report  by  the  ^liter  mado 
befofe  the  AtueriuLU  Utolugiuil  Society  in  June,  1918. 
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!— .deaf  ear,  !  am  favorably  imprcsswl  as  to  his  honesty.    If  he  refers  it  to  his 
luul  ear,  1  become  Hkcpiical,  and  proceed  to  the  next  teet. 
Loud  Voice  TeM. — TTic  suspect's  ejxs  are  now  bliml-folded.    Requesting 
to  close  with  a  Biiger  his  l>etter  ear.  which  hiis  already  iiec-n  dotemiinnd 
be  approximately  soiuhI  fimctionally,  I  repeat  word.-*  and  mimlwre  to 
thim  at  first,  in  a  low  voice  and  then  in  progressively  higher  and  louder  tones. 
jir.  when  I  have  reached  a  pitch  and  intensity  at  which  he  should  fw  able  to 
jear  and  interpret  the  words  with  hU  jsoiind  ear  even  thouRh  liKhtly  oc- 
[eluded,  he  still  f  talt'w  that  he  caniiol  Jiejir  thotn,  I  know  at  tejist  that  he  is  an 
[intentional  maiingerpr.     This  Ls  a  u«iful  te«t  which  will  exjxjse  many 
impostors.     An  alert  individual,  however,  may  throw  this  procedure  out 
of  court  by  stating  tliat  he  Ijears  the  souud  throuRh  his  occluded  normal  ear. 

»Steihoitcope  Test.—VnT  this  theonlinary  clinical  »U'th(weope  with  ftmnpl- 
Bhaped  chest  piece  is  used.  One  ear  piece  is  conii>letely  occludwl  with  wax. 
Occlusion  with  cotton  will  not  exclude  The  sound.  Standing  behind  the 
examined,  the  atethoseoiw  is  adjiwted  with  the  occluded  ear  piece  in  his 
''deaf"  ear.  Words  in  a  low  voice  are  spoken  into  the  funnel-*ihai)ed  chest 
piece,  which  naturally  he  siiould  heju*  jjerfectly.  The  stethoscope  is 
removed  for  the  extensible  purpose  of  tr\inK  jwme  other  test,  and  then  re- 
placed, the  occhided  ear  piece  beinK  this  time  placed  in  his  aound  ear.  If 
be  is  able  to  hear  now  approximately  as  well  aa  before,  we  have  fairly  sound 
e\idence  tliat,  his  deafnce»  Ls  either  a«siimc<l  or  grossly  exafflterated.  This  is 
a  fairly  reliaWe  test. 

Teats  Jor  Eliciting  Cor^rndidory  liesponseft. — The  eyee  are  now  uncover- 
ed, the  sound  or  l)etter  ear  is  closed  with  a  tinj;;t.'r,  and  the  "deal*'  car  is 
^  rapidly  cubjectcd  to  the  commoner  clanaical  testx.  e.fj.,  hearinK  distance  for 
^Pvnt^h,  ocounieter,  whis[»er  or  conversation  voice;  tuninRfork  U^alu  to  dtv 
temiine  lower  tone  limit,  etc.    Ills  resiwnses,  so  far  ua  he  admits  hearinK  in 
any  of  these  tests,  are  carefully  noted.     Following  tliis,  be  i.^  again  blind- 
folded and  the  same  testa  mv  n.>peatcd  many  timet;,  fairly  rapidly  and  in 
^K  var>ing  order.    If  he  is  a  malingerer  and  ha.s  not  in  thr*  first  instance  claimed 
^P  almost  total  deafnofw,  his  ns*i>oiis(_t«  will  ahiiowt  surely  dcmoiislrate  incon- 
gruous and  eonlradictorv-  variations. 

Lombard's  Test. — This  test,  which  re<iuires  a  Harany  noise  apparatus, 
is  one  of  the  moat  dependable  means  of  deterniiuing  al^s^olute  or  very  ad- 
^■voaced  dcofiicss  confined  to  one  ear.    It  depends  ufmn  the  fact  that  to  the 
^Bnormal  man  the  sound  of  his  outi  voice  is  necessary  to  the  rcttuUitioii  of  it« 
^BtOD6  and  intensity.     It  Is  carried  out  as  follnu-s:     the  noise  apparatus  is 
^'adjusted  to  his  aound  car  and  itw  maehinery  started  in  order  to  aectistoni 
him  to  its  gratinK  noise.    He  is  given  a  l»ook  and  told  to  read  aloud  in  his  nat- 
ural voice  and  not  to  stop  rca^ding  when  the  noise  instrument  Is  Hi*t  in 
action.    As  soon  as  the  noise  lx'Kiii.<<,  a  man  whoefe  opix^site,  or  oi>eii,  ear  is 
Lprofoimdiy  deaf  will  ttonoe  raise  his  voice,  and  if  his  deaf ncss  is  alisoluteho 
may  literally  shout.    The  raalinKcrcr,  on  the  other  hand.  claiminR  a  one- 
idded  deafness  which  is  not  i-ejil,  will  continue  to  read  in  an  even  tone  or  in  a 
tone  only  sliglitly  elevated.    Thitt  is  a  test  which  a  malin^rer  who  ha.s  Eteen 
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cuaclietl  may  eatal.v  turn  to  his  wlviuitagc.    Otherwiae  it  is  one  of  Ihe  raoet 
ujieful  at  our  disposal. 

Cocklen-jmlpehrril  Text  ((^ault). — This  twl.  drpentb  on  tlir  fact.  tJiat  if  a 
sudden  an<I  un«■x|x^e^^^i  anise,  is  produpixl  near  cither  «u,  tiiere  occurs  a 
sliRht  nnnkine  n»o\'ement,  or  contraction  of  the  lids,  in  the  corresponding 
ayv.  I  r,  therefon.-,  in  a  ca»e  of  HtiptKiKLtlly  uniiateral  deaf ucks,  lh<!  mimd  ear 
\»  lifditly  closed  and  a  slight  noiae,  pi-odiiced  neai-  the  ear  under  suspicion,  is 
followed  by  u  contraction  of  the  lids,  however  slight,  on  the  wime  side,  this 
\»  at'L-epted  a-s  e\'i(k'iice  of  Ihc  ."(ouiid  hnvinR  Ix-'eii  heaixl  in  the  ear  in  wluch 
df'jifn^'Srt  is  nlaimfvl.  It  Ls  clear  thai  this  t.e-at  might  i)e  even  more  valualilc 
in  the  case  of  a  cievej-  malinfterer  claiming  bilateral  deafness,  when  a  DOtioe- 
able  palpebral  contraction  in  rtwponse  to  a  sliKht  noise  miffht.  coaititute  the 
only  proof  of  the  unreality  of  the  aiidirnrj-  defw't. 

liihterat  Denfnejif.. — Xaturally,  a«  there  ait-  many  ca.se«  representing  all 
gradt-K  of  bilateral  deafne.^,  malingering  may  take  the  form  merely  of  an 
exaggeration  of  an  e.xisting  defiH-'l.     if  «iich  a  person  were  persiettently  to 
assume  absolute  or  very  pr<ifoiiud  bilateral  deafnwB.  it  is  difHciUt  to  say  nii&i. 
tests  woidd  ex|K>Be  the  deception.     The  time-honored  tricks  of  attempt- 
ing to  ensnan'  him  i»y  a  sudden  and  startling  question,  the  ii-h*  of  in-sulUn^ 
or  disparaging  rcmark-s.  etc.,  may  l>e  of  \'ahie  in  certain  caftesf  !)iit  are  cer- 
tainly not  to  Ix'  relied  upon.    The  majority  of  malingerers,  however,  do  not 
pretend  to  complet-t?  denfiic**.    This  in  a  fortunate  fact  for  the  reason  that 
[Mirtial  though  disabling  deafness  Imnlcns  tlie  umlingerer  with  the  aeoessity 
of  maintaining  iinifonnity  in  his  reHjKjnsea  to  the  varioas  tests.     The  HiiroBt 
nieanni  of  exposure  tn  xuch  casex  is  the  application  of  the  various  classiaU 
tests  first  to  one  ear  and  then  to  (he  other,  anil  then,  after  blind-folding  him, 
)'e[M>aliug  the  .same  te^t^  and  comparintt;  the  two  tvtn  of  re^fmiiHeii^.     In  niy 
I. pinion,  the  most  n.seful  single  test,  U  the  repeated  determination,  using  a 
full  set  of  tuning  forks,  of  what  he  claims  to  be  the  lower  liuiil  of  tone  per- 
ception in  em'h  car.    In  sneh  repeated  tests,  a  man  would  have  to  poe»a» 
)H>tIi  a  plumomenal  memory  and  a  wonderfully  trained  niu^cai  ear  to  aviud 
conflicting  i-eplies. 


INFLAMMATORY   0ISEA8B8  OF   THE  ACRICLE. 

Traumatic  Auricular  Oermatllis. — This  condition  is  occaaionally  spon 
tas  a  ffNult  oi  the  >^liRtittr  iiijuru-s  to  llio  ear, — i.e.,  injuries  resulting  in 
contusion  or  abrasion  of  tlic  cuticio,  but  not  soriously  involving  thn 
peric'hundrium.  It  begins  as  a  simple  er>'theinQ,  is  usually  accorapautiuE 
by  some  degroo  of  pain  and  scnsitivrnoM  to  touch  or  pressure,  and  soon 
spreads  more  or  less  widely  over  the  auricle.  To  cntai)ILsh  its  traiiiuatic 
origin,  it  must  he  traceable  to  an  abrasion  or  injury  of  the  skin  at  the  ori- 
i  hce  of  the  meatus  or  at  some  point  un  the  pinna.  It  may  run  it-s  course  as 
'  a  simple  erythema  or,  developinji  localized  points  of  infectioa,  become 
pustular  in  character.  Such  a  lesion,  unless  too  long  ncglcetod,  is  usually 
quite  responsive  to  treatment. 

The  THKAT-MKNT  .'fliould  begin  with  thorough  cleansing  of  the  part. 
If  for  this  purpose  an  antiseptic  drug  is  required,  a  solution  of  tiarlxjlic 
acid,  1  to  200  parts,  is  preferable  to  bichloride  of  mercury,  which  in  itwif 
is  too  irritating  to  the  skin.  After  cleansing,  the  auricle  should  be  thor- 
oughly dried,  and  an  antiphlogistic  oinltnent  or  lutiyn  api>lied,  according 
to  the  seventy  of  the  inflammation.  If  of  very  acute  typi^^i'.e.,  of  suf- 
ficient severity  to  cause  considerable  pain  or  discomfort, — it  is  well  at  the 
L beginning  of  treatment  to  protect  the  ear  by  means  of  a  large  dres.sing  of 
fcterile  gauz(^  The  ointm4-nt  or  lotion  may  be  applied  upon  u  thin  layer  of 
gauze,  and  a  dry  gauze  dressing  applied  over  this.  It  may  be  said,  liowever, 
that  in  many  cases  dermatitis  of  this  type  wilt  make  a  perfectly  satis- 
factory recoverj"  without  other  treatment  than  cleansing  of  the  part  and 
protection  from  fresh  injury. 

Erysipelas  of  the  Auricle. — This  disease  may  be  secondary  to  the 
traumatic  lesion  al)nve  descrilwd,  or  it  may  have  its  origin  in  some  slight 
injury  or  abrasion  of  tlie  auricle  or  auditory  meatus.  KrysiiM'Ia^  of  the 
auricle  does  not  differ  materially  from  the  same  lesion  in  other  parts  of  the 
body.  It  rarely  remains  localize<l  in  the  auricle,  usually  spreiuling  to  s(*me 
extent  to  the  face  and  scalp,  so  that  it  is  apt  later  to  assumo  the  charaetcr- 
istic  features  of  facial  erj-rfpelas.  The  redncy?,  swelling,  and  t^enseness  of 
the  skin  arc  much  more  marked  than  in  the  siuiple  traumatic  type  of 
er>'thema,  and  the  line  of  demarcation  between  the  inflamed  and  nornnd 
area**  presenta  fi  greater  contrast.  The  pain  is  usually  intense.  In  addition 
to  the  local  manifestations,  there  are  usually  present  fever,  accelerated 
pulse,  and  other  ^Tnptoms  of  systemic  derangement. 

The  TKEAiiiENT  is  that  of  facial  erysipelas;     Rest  in  bed,  catharsis, 
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tonics,  local  cloanRing,  anplication  of  antifipptic  or  antiphlogistic  oint- 
mi>nt8  or  lotions.    Alany  of  the  local  measures  advocattxl  have  Eeemed  to 
the  author  to  exert  little  or  no  influence  on  the  course  of  the  lesion,  and, 
though  recovery  is  the  rule,  one  is  not  alwaj-a  sure  to  what  extt-nt  IhiaJ 
happy  result  is  due  t«  the  remedies  applied.    The  writer  is  inclined  tOj 
bf^Iirvc  that  for  severe  cases  the  use  of  a  leucocyte  extract  (Hiss)  will 
prove  to  be  the  treatment  insuring  the  most  definitely  favorable  results. 
In  ft  later  chapter  deflling  with  serum  thernpy  in  the  treftiment  of  aural 
disease,  the  control  of  erysipelas  by  the  Hi^s  leucocyte  extract  will  be^ 
briefly  dif^custifd. 

Frost-bite. — The  auricle  from  its  exposed  position  is  peculiarly  vul- 
nerable to  this  accident.  The  symptoms  are  characteristic,  but  are  often 
It  the  time  overlooked  by  the  sufTerrr.  The  ear,  which  has  been  tinRlinif 
FVith  cold,  is  RUiidenly  found  to  be  insensitive  to  touch.  On  examining 
the  ear,  the  affectwl  part  of  the  auricle — nftenest  the  tip  of  the  lobe  or 
margin  of  tlie  helix,  or  iKitb — is  foimd  to  Ite  dead  white  and  ai)Rolutely 
insensitive.  The  adjoining  uninvolved  part  of  the  auricle  Is  deep  pink  or 
d.  I^atcr — unless  the  circulation  is  quickly  re-e-stabiished — the  frozen 
sart  becomes  purplish,  and  sill!  later  may  become  dark  brown  or  black, 
the  part  so  dLscolore<i  being  afterward  separated  as  a  slough.  This  necro- 
sis may  not  involve  the  cartilage,*  but  simply  the  superficial  tissues.  In 
still  milder  cases  distinct  sloughing  does  not  take  place,  the  parts  gradually 
reRainijig  tone  and,  after  desi]uamiition  of  the  skin  haa  taken  place,  re- 
turning to  an  apparently  normal  condition.  That  the  tissues  do  not  quickly 
return  to  an  absolutely  normal  state  is  shown,  however,  by  the  fact  that 
even  in  very  mild  cases  the  parts  attacked  are  usually  for  a  considerable 
period  thfTrafUT  particularly  \iilnc'rflble  to  the  influence  of  cold,  and  there- 
fore to  recurrence  on  comparatively  sligiit  pxi7osure. 

TnF.ATM»:NT,--The  first  indication  is  to  re-establish  the  local  circular 
tion  in  tlie  part  frozen.  Heat  should  not  be  applied,  nort^houhl  tiie  sufferer 
be  taken  into  a  warm  bouse  or  room.  If  snow  is  on  the  ground,  vigorous 
rubbing  with  snow,  or  better  still  with  tim  hands  after  they  have  been 
made  cold  by  contact  with  the  snow,  is  a  time-honored  custom,  and  prob- 
ably the  best  method  which  can  be  employed.  Restoration  of  the  local 
circulation  will  be  annuiiiiced  by  the  return  of  local  sensation  and  pain. 
I,ater  the  ears  mii>t  be  carefully  protected  from  renewed  exposure,  and,  if 
it  la-cunies  evident  tlint  sloughing  is  to  some  extent  inevitable,  they  should 
receive  antiseptic  care  and  treatment  in  accordance  with  the  surgical  laws 
governing  the  mfinaRcment  of  necrotic  or  grmgrenous  wounds. 

Auricular  Eczema.— Clinically,  eezt-uu  of  tlio  external  ear  is  recog- 
nized in  two  clearly  differentiated  form^,  the  acute  and  the  chronic. 

Eriot-onY.— The  acute  form  occurs  far  more  frtH|uent!y  in  childhood 
0ian  in  adult  life,  and  in  the  uncared-for  and  ill-fed  children  of  the  tene- 
ments than  among  those  living  under  more  favorable  hygienic  conditions. 
Early  cliildliood  and  depreswii  con.«tilutional  states  must,  therefore,  l>e 
regarded  as  strongly  predisposing  factors.  Dige.*^tive  disturbnnrrs,  and 
especially  intestinal  disordem,  also  Bcein  to  iiifluenue  the  developmcDt  of 
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Uie  diseaw.  The  chronic  form  is  seen  oftencr  in  adult  life  and  old  age, 
mnd  with  particular  fri-quency  in  tlicwc  in  whom  the  rheumatic  or  gouty 
diathesis  is  present. 

Symptums  of  Acute  Aukicllah  Eczema. — Three  f«tagCH  of  the  lesion 
are  frequently  seen  in  aural  clinics:  (1)  The  erv'theniatoti?  slaRe,  in  which 
the  pkin  ia  intact,  but  red,  somewhat  swollen  and  angry  UMikinR.  (2)  The 
vesicular  ptago,  in  which  the  skin  is  more  or  less  covered  with  vesicles. 
From  some  of  the?c  serum  exudes  which  bathes  the  inflamed  surface, 
finally  dr>-ing  in  the  form  of  scales.  (3)  A  stajEe  in  which  the  area  involved 
iB  completely  denuded  of  its  epithelium  and  presents  a  raw  and  bleeding 
surface. 

The  chief  sj'Diptom  is  that  of  the  vcr>'  distrcssinK  local  irritation, — »'.«. 
the  intolerable  itching.  Tins  is  present  in  all  .otages.  In  the  erythematous 
Stage  there  is  sometimes  in  children  very  considerable  pain,  giving  rise  in 
some  ca.«es  to  moderate  elevation  of  temperature. 

The  |iar(s  most  freijuently  involve*!  are  (1)  the  postauricular  sulcus 
and  contiguouit  parts  behind  the  ear;  ant!  (2)  the  concha  and  often,  the 
outer  half  of  the  membrano-eartilaginoiis  meatus.  Children  find  it  im- 
possible to  resist  the  inclination  to  scratch  the  intensely  itching  surfacesi 
and  this  often  adds  a  superficial  infection  to  the  primary  lesion. 

Treatment. — Fortunat<'ly,  these  cases  usually  respond  readily  to 
proper  management.  The  writer  usually  begins  with  internal  remedies 
to  cleanse  the  intestinal  tract  and  regulate  the  digestion.  For  this  pur- 
pose the  following  well-known  formula  for  rhubarb  and  soda  gives  very 
Batisfactory  resulls: 

B      £xtrwl.rhci  fluid., 

Sodii  bicarbonat  is, 

Bpitit.  mrnili.  pipej-.,      &a      Si; 

Aquu;di»t.,  q,  8.  ivd  ,^iv. 

M.    Sig. — One  l«flap(vonful  in  wintgliuH  of  water  t.t,d,,  ».c.  , 

The  local  treatment  calls  for  cleanliness,  application  of  an  astringent 
ointment,  and  protection  from  mechanical  irritation  (scratching,  etc.). 
Tlip  parts  should  be  gently  bathed  with  warm  water  and  castile  soap, 
and  thoroughly  dried.  They  should  then  Ik-  covered  rather  tliickty  with 
[aomc  soothing  and  astringent  ointment.  The  parents  should  he  instructed 
I  to  reapply  this  ointment  two  or  three  times  daily  as  may  Ix-eoroe  necessary, 
and  not  again  to  bathe  or  apply  water  to  the  part  until  so  instructed. 
[The  ointment  which  the  WTitcr  is  accustomed  to  prescribe  is  as  follows: 

U     UiiEUcnt.  zinri  ond., 

Pctpuliili.  88  Jss. 
M.  vi  ft.  ungufDlum. 

■When  the  skin  ia  very  acutely  inflamed,  much  quicker  and  more  satis- 
factory n'gults  are  obtnined  by  applying  the  ointment  once  daily  and 
protecting  the  parta  in  the  interim  liy  means  of  a  dressing  of  sterile  gauze. 
It  is  surprising  how  rapidly  and  completely  most  cases  of  acute  auricular 
eczema  will  clear  up  under  this  treatment  if  faithfully  carried  out 


100 


niSKASES  OF  TIIK  EXTKRNAL  EAR 


A  condition  the  trpatmnnt  of  which  prpm>nts  ranip  diffictilties  is.  found 
in  cases  in  which  acute  eczema  of  the  meatuA  and  auricle  coexist  with 
discharge  fri>m  the  niiddte  ear.  In  sut^h  caw's  tin.'  pyringinK  employed  to 
cteaiii-e  the  cuiiai  of  pus  exerts  an  unfavorable  influfiice  uprm  the  eezema. 
Under  such  circumstances  the  eczoniatous  surfaces  should  be  guarded 
from  the  irriRation  fluid  by  thick  layers  of  the  protectJnfc  ointment.  When 
the  nural  diKcharge  is  not  pntfuse,  manual  cleansinR  and  drjinR  of  the 
meatus,  fullowpd  l>y  the  intnuliiclion  of  gauze  wicks. — the  whole  ear 
heing  covered  with  a  )*auze  dressinR,^ — may  with  advantage  Ix-  sutiwtituted 
for  irriRation  of  the  ear.    Such  a  drcti.sing  would  have  to  be  renewed  daily. 

Chronic  eczema  of  ttie  auricle  uistiully  involves  al-so  the  outer  half 
or  thirrl  of  the  external  auditnrj'  meatus.  Two  clearly  distinguishable 
types  are  rreoftniM-d:  (I)  The  squamous  variety,  in  which  the  outer  j>art 
of  the  meatus  and  part  of  the  concha  are  covered  with  dry,  thin  Beau's  of 
exfoliate>(l  epithelium.  Remuval  of  thono  Keales  expiwies  a  eensitive  and 
cteily  irrilatwl  Rurfacc.  (2)  The  so-called  sclerotic  type  of  ecwma,  in 
which  the  fkin  lining  the  outer  part  of  the  meatuf  ami  covering  parts  of  the 
auricle  is  icreatly  thickened.  The  calibre  of  the  meBtUF<  if*  in  w>nie  eases 
greatly  rwluccd  by  superprised  layers  of  e.\foliatetl  epithelium,  removal  of 
which  is  apt  to  leave  an  excoriated  and  bleeding  surface.  In  both  tj-pc* 
of  chronic  eczema,  itching  is  usually  n  more  or  less  prominent  sjTnptom, 
aiid  the  palient't*  effort  to  ri'ljeve  (his  by  scratching  tenda  to  j)roIoiig  and 
exaggerate  the  condition. 

TEtEATMKNT.^ — Touics  and — in  cases  in  whic}i  such  a  diathesis  exint^ — 
antirheumatic  remedies  seem  tu  inlluence  some  cases  favorably.  Tbe 
local  treaimeiit  calls  for  the  removal  of  the  scales,  or  eJifoIiate<i  epithelial 
layer*,  lining  the  canal  and  concha.  Unfortunately,  this  is  often  quite 
difficult  or  impossible  without  leaving  a  raw  or  abraded  surface,  which 
openj^  the  duor  either  to  infe4'1ion  or  to  the  formation  of  sealw  or  cnista, 
beneath  which  epithelial  hyperplasia  and  exfoliation  pro<;eed  aa  before. 
It  is  \vell.  therefore,  in  some  cases  to  apply  an  eniullient  ointment  for 
several  days  before  attempting  tu  remove  the  thickened  and  adherent 
surface  layer.    For  this  purjiose  the  fallowing  is  quite  satisfactory: 

H     Olycerini,  31; 

l.anDli[ii.    ,;iii; 

irnguenti  )ictro1ati,  3 1. 
M.  cl  fi.  uiigiicutum, 

This  should  be  apphed  thickly  each  day  until  the  abnormal  surface  cov- 
ering of  the  canal  is  softened,  and  can  be  easily  removed  without  injury 
to  the  underlying  skin.  Tbe  parte  should  then  be  thoroughly  cleansed 
with  95  per  cent,  alcohol,  and  covered  by  some  protective  ointment, — 
t.g.,  the  zinc  oxide  ointment,  or  the  fallowing: 

B     Ichthyolr,  .^Ji; 

Acidi  nnlifyliei  pulv.,  gr.  x; 
Zioduxidi,  31s; 
UngueDt.  oquBirasn,  Ji. 
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Later,  occasional  swabhing  of  the  ear  with  alcohol  helps  to  riestore  to 
the  skin  its  nonnal  tone.  It  must,  howuver,  be  kept  soft  by  frequent 
appliratiori*  of  some  antrinectit  ointinpiit  to  prevent  rt'-forniation  of  the 
ecales.  The  condition  reRularly  improves  under  careful  local  treatment, 
but  I  know  of  nothing  which  will  absolutely  insure  against  recurrence  after 
treatment  has  Ik-ch  discontinued. 

Auricular  Perichondritis. — Thin  t?  on  inflanunatioti  invoIvtnjE  the  auric- 
ular  perichondrium,  and   ustially  resulting?    in   an   effusion   of   pus   or 
fieruni  between  it  and  the  auricular  cartilage.     It  is  said  in  some  cases  tt> 
Hdev«lop  idiopathicaily,  or  at  lea^t  without  known  cau!«e  (Politzer);  but 
H  in  the  vast  majority  of  ca-ses  it  is  traceable  to  a  direct  Jnffction,  spreading 
B  either  from  a  neclected  furuncle  of  the  cartilaginous  meatus,  from  a  lace- 
rate<l  wound  of  the  auricle,  or  the  infection  may  be  traced  to  a  plastic 
operation  involving  the  cartilage, — c.^.,  the  plastic  work  upon  the  carti- 
laginous meatus  forming  part  of  the  "radical  operation." 

•  Stmptoms. — Tlie  onwt  is  announced  liy  gradually  increasing  auricu- 
lar pain,  wbich  soon  becomes  excwdtngly  severe  and  usually  interferes 
with  sleep.     Upon  examination  we  find  at  the  heginning  a  small  lu^a  of 

I  localized  swelting.  The  area  invotvecj  Is  dark  red  or  purplish  red,  is  hard. 
t«n8c,  and  unyielding  to  the  palpating  finger,  and  is  exquisitely  w^nsitive 
to  manipulation  or  pressure.  TIicm'  chang(;s  may  at  firi^t  be  confined  to  a 
very  small  area,  from  which  they  may  spread  gradually  in  all  directiona 
over  the  anterior  surface  l«  the  extreme  limits  of  the  auricular  cartilage. 
With  the  iq>read  of  the  lesion,  the  tumefaction  becomes  le«s  hard,  impart- 
ing a  Iwggj'  feeling  to  the  palpating  fiuRer.^never  that  characteristic  of 
fluctuation.  Naturally  the  lobe  is  never  involved,  and  this  supplies  a 
differential  point  l>ctwc<>n  auricular  perichcmdritis  and  a  severe  and  exten- 
sive auricular  infiammation  of  more  superficial  origin,  in  which  the  lobe  is 
apt  also  to  bo  involved.  Fever  and  accompanying  pulse  changes  are 
frequently  present  in  some  degree  at  the  onset. 

■  Terminations. — (A)  Tlie  Iwion  may  undergo  resolution  with  absorp- 
tion uf  ]>us  or  serum  and  a  return  to  the  normal.  (B)  There  may  be 
local  recovery  with  cooaiderable  permanent  thickening  and  deformity. 
(C)  The  presence  and  pres.8ure  of  the  pus  may  give  rise  to  necrosis  of  the 
cartilage,  with  very  great  permaneut  deformity. 

■  Treatment.— The  treatment  varies  with  the  severity  and  extent  of 
the  lesion,  and  catiK  for  the  sur}i;oou'>t  hirst  judgment.  When  the  disease 
is  apparently  localized  in  a  smalt  area  and  shows  no  tendency  to  spread, 
the  apjilication  of  a  wet  dressing,— r. p.,  of  a  saturated  boric  acid  solution 
ae  hot  as  the  patient  can  bear,  and  renewed  freijuently, — or  of  a  10  per 
cent,  solution  of  iehthyol,  mayiielp  ttt  control  the  inflainmalion.  When, 
however,  a  conaiderable  effusion  of  fluid  has  taken  place  beneath  the 
perichondrium,  it  is  safer  to  sterilize  the  pju-t  as  for  a  major  <»peratif>n  and, 
with  the  patient  under  a  Keiu-ral  anaesthetic,  make  a  free  incision  throuph 
the  perichondrium.  After  the  fluid  has  been  evacuated,  a  ver>'  small 
gauze  drain  should  l>e  introduced  into  the  wound  and  for  a  Hhort  distance 
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between  the  cartilage  and  perichondrium,  and  over  this  pressure  applied 
by  means  of  a  pad  of  stwilr  paii7<',  this  Innng.  reinforced  by  a  largor  gftiixe 
dressing.  Thi«  dressing  should  be  changed  daily,  and  partieular  care 
taken  to  prevent  reaceumulation  of  serum  or  pus  Wn^ath  the  perichon- 
drium. If  thiti  operation  is  unduly  dflayei),  more  radtiral  measures  may 
become  nece»!<ary  through  necrosis  of  the  cartilage. 

So  long  as  the  iiiflammaljon  is  confined  to  the  periohondrium — i.e., 
fo  long  as  the  cartilage  is  not  directly  involvet! — tbrougli-aiid -through 
drainage  by  an  ineision  pa.'ving  through  the  auricular  cartilage  ia  not  called 
for.  Very  great  swelling  of  the  auricle  ij;  often  seen  as  a  result  of  tnflam- 
malor>'  in6]tration  of  the  perichondrium  plus  an  effusion  of  fiuid  between  it 


Fla.  80.— Auricular  pcrkbcmdriUa. 


Fro.  81 ,— DafoiTRiit]'  traultintt  troat  ntglfiH  of  I 
ohowQ  In  Pio.  M>. 


and  the  cartilaginous  plate.  In  such  cases  inci-sion  of  the  cartilage  does 
not  seem  called  for.  If,  however,  after  incision  of  the  perichondrium,  the 
exiHJsed  cartilage  is  found  to  have  bc^come  involved  and  to  have  undergone 
necrosis,  there  should  be  no  delay  in  dtsseetiiig  from  it  itj*  perichondria! 
covering  and  exsecting  the  necrotic  area.  Unless  lids  is  done  promptly, 
the  whole  cartilaginous  frame  may  become  necrotic,  with  ultimate  very 
unpleasant  permanent  tleformity. 

Hsematoma  Auris  (Otha:matoma).  —  This  describes  a  condition  in 
which,  ah  a  ri:»n\t  of  local  injury,  there  has  occurred  an  effusion  of  blood 
between  the  auricular  cartilage  and  its  iMTtchondrium.  It  occurs  only  on 
the  anterior  surface  of  the  cartilage.  At  first  usually  localized,  it  may 
spread  latpr  so  as  to  separate  tiie  pe«MiMB(trJum  from  the  entire  antejior 
surface  of  the  auricular  cartilage. 

Etioixwv. — This  is  somewhat  olwcurc.  Apparently  the  aged  and  more 
espepially  the  insane  are  particularly  prone  to  certain  degenerative  changes 
in  the  auricular  cartilage  and  )jertchuiidrium,  in  which  condition  hiematoma 
auiia  is  apparently  easily  induced  by  very  slight  injuries:.    Its  occurrence 
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in  this  class  of  individuals  has  been  noted  with  particular  frequency  in 
Germany,  and  the  occurrence  there  of  certain  cases  in  which  no  history 
of  trauma  could  tie  ul>t:uned  has  led  tu  the  belief  that  a  certain  uurnber 
of  cases  occur  spontaneously.  One  womiers,  however,  whetiier  even  in 
Kuch  cases — depending  unquestionably  in  some  degree  upon  degeneratlvn 
tissue  changes — there  has  not  been  some  aliRht  injury  which,  though  over- 
looked at  the  time,  has  been  the  directly  exciting  cause.  In  thi.s  countr>', 
so  far  as  the  writ**r  knows,  the  condition  is  almost  always  due  to  direct 
T-iolence.  In  twelve  years  of  almost  daily 
attendance  at  aural  clinics  and  hospital  wartls, 
no  EinRle  case  has  come  uTider  hia  observation 
■which  ctjuld  not  be  din'ctly  traced  to  local 
injurj'.  The  commonest  cause  is  a  fist  bEow 
on  the  ear,  but  it  has  occurred  alao  as  the  re- 
sult of  a  hard  flap  and  of  violent  twisting  or 
pulling  of  the  ear.  The  accurnpanying  illus- 
tration is  of  a  prlr-o-6ghter  in  whom  the  lesion 
rwulted  from  a  blow  (Fig.  82). 

Sii'MiTOMS. —  Following  the  injury,  a  tumor 
upon  the  anterior  surface  uf  the  auricle  is 
rapidly  formed.  At  first  localized,  it  may 
t'pread  rapidly  upward  and  backward  to  the 
helix,  and  downward  to  the  upper  boundary 
of  the  lobe.  The  tumor  is  generally  purp!ir<h 
or  bluish  red,  its  local  temperature  is  usually 
elevated,  and  it  pret^ents  the  peculiar  hoggj-  feeling  characteristic  of  fluid 
confined  beneath  tho  periehondrium.  If  very  t^ioall  and  localized,  the 
pain  may  not  be  severe.  With  an  effusion  of  considerable  size,  the  pain 
is  usually  intense.  Insomnia  due  to  pain,  fever,  and  constltutiontd 
depreASion  i«  apt  to  be  pn-sent  in  severe  cases. 

Tekmin.^tions- — (I)  With  a  small  effusion  there  may  be  complete 
and  perfect  local  recovery.  (2)  The  lesion  may  undergo  resolution,  part 
of  tlie  blood  being  alw)orl>ed  and  the  remainder  being  organized  into  new 
connective  tissue,  which  n-i^ultM  in  permanent  thiekwiing  and  defuiinity 
(Fig.  83).  (3)  Infection  may  occur,  giving  rise  to  destruction  of  the  car- 
tilage, and  ending  in  final  recovery  with  great  permanent  deformity. 

Treatment. — ^"hen  the  collection  of  blood  is  small,  shows  no  ten- 
dency to  increa.'w,  and  is  not  accompanied  by  excessive  pnin,  it  is  well  to 
depend  largely  upon  time  to  bring  about  a  cure.  From  the  nature  of  tho 
lesion,  it  is  difficult  to  .'mh^  how  the  application  of  lotions  can  be  of  value, 
aiid  pressure  or  manipulation  may  obviously  do  harm. 

In  the  case  of  a  large  effusion  of  blood,  the  indications  for  treattnent  ar6 
■well  suggested  by  the  statement  of  Richard  Lake,  of  London,  that  .spon- 
taneous recovery  "is  not  certain  to  take  place,  but  if  itdocs,  deformity  Id 
sure  to  result."  In  such  a  ease  a  free  inrision— eoextrnsivc  witli  the  extent 
of  the  effusion — should  he  made  through  the  perichondrium.    A  puncture  b 


Pto.fi2  —  ttivniHti.iiiia  AUrim.  mulu 
in(  [r«ni  k  blow  upoti  Ui«  car. 
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mrw  Uuui  lueUan.  'flic!  blood  or  coagulum  sbould  theD  be  evftcuated.  a 
curatte  tf  nooeiKiry  tx.'infE  used  for  the  removal  of  firmly  organized  clot, 
and  the  vpaco  iM-twffn  iH-rioliondriiim  and  cartilai^c  gfaould  U*  lifchtly 
packed  with  sUtHv  nauM-.  Him  <b-c-88inK  should  he  changed  daily  for 
iev<^al  day*,  nftt-r  which  it  muy  Vie  omitted,  and  the  parta  preesed  into 
nppoffition  and  held  ao  by  a  f^uuze  pad  and  dreKsioK.  U,  as  advised  by 
lunw  Hnrwtmn,  the  eAvity  is  not  parkwl,  but  is  at  once  subjected  to  pressure, 
rcneeuruuliitiiin  of  M(M«i  in  marc  than  likely  to  occur. 

OtJJcrcTtiial  I'lnnU  Ifclween  Auricular  PerichandritiB  and  Hftmatotna 
JuTW,— While  the  two  lesionK  present  cliiiieally  many  similar  features, 
thi'y  nmy  timially  t>p  (lifTerontiated  by  consideration  of  the  followins 
t)ointa:  (AJ  Hi«t«ry:  Auricular  iwrichondritis  is  usually  traceable  to  a 

localized  point  of  infection, — e.g.,  fur- 
uiicli',  lacerated  wound,  plastic  surgery 
involving  tlie  perichondrium.  Ha;ma~ 
tonia  auris  is  usually  traceable  to  direct 
violence, — t.g.,  a  blow.  (B)  Rapidity 
of  dtvolopnient;  Following  a  local  infec- 
tion, the  development  of  auricular  peri- 
chondritis is  comparatively  gradual  and 
slow.  Following  an  injury,  the  develop- 
ment of  li.Tnmtoma  auris  is  exceedingly 
rnpid.  (C)  Auricular  perichondritis  un- 
der transillumination  shows  no  marked 
color  differences  between  involved  and 
uninvolved  aren-s.  In  btemntoma  nurU 
triui»il Elimination  gives  a  dark  purpbi^h 
color  over  the  area  of  the  blood  collection, 
or  clot. 

Lupus.  —  Tubercular  lesions  of  tbe 
skin  covering  the  auricle,  while  probably 
fairly  common  in  denaatoUigieal  practice  and  clinics,  do  not  come  very 
often  liefun*  the  aurist.  Only  in  e^ises  ^ving  rise  to  coasiderahle  swelling 
and  deformity  of  the  auricle  (lupus  hyi»ertrophipus.  lupua  tumidus)  is  the 
tturist  likely  to  Ik*  calletl  in.  The  student  will,  therefore,  find  more 
authentic  d*>Ncriiiiiuns  and  directions  for  treatment  of  these  lesions  in 
works  on  dermu1olog>'. 

The  eommoni>st  form  (lupua  VAilgarisI,  when  attacking  the  auricle  is 
nnnUy  M'^'n  sinmUaiux)usty  upon  other  parts  of  the  face.  The  lesions 
•llpitr  as  itii^tinrt  jupulr^  or  tuberelc^t,  rodibsh  or  brownish  in  oolor, 
which  ma,v  later  U-  co\*ered  with  dry,  brownish  scales.  A  cliaracteristic 
(e«tun>  is  the  tendency  to  form  permanent  deprcs&ion^.  the  substance  ai 
the  tuU>rcIos  apparently  in  itome  caivs  bring  absorbrd  or  ^irinkiiic  with- 
out erosion  of  tlie  overbins  skin.  Between  the«4>  depressionB  are  often 
fivnic^I  imiall  cieatrix-like  I^MttK  TIk*  diN>AS4>  is  dbtingoidiable  from  & 
syphilitic  sk*n  kskm  of  aomewluit  similar  ^ipearanee  (a)  by  alcvncc  of 
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hwtory  or  evidence  of  syphilitic  inffctiun,  (b)  by  their  slower  develop- 
fnent,  and  (c)  by  the  greater  tendency  of  the  sj-philitic  papules  to  uleeration. 
Thk^vtmknt. — The  treatment  calls  for  conMitutiimal  buildinR  up  of 
the  patient  by  constructive  tonics.  The  local  tieatiunit  aims  at  the  aetual 
Irstniction  of  the  disea.'wd  tissue  funning  the  liasis  of  eaeh  tubercular 
TuKJiiIe.  For  this  jiurptwi-,  the  nitrate  of  sitver  stirk,  the  i^hariK-ned  point 
of  which  i»  forced  down  into  the  core  of  each  nodule,  is  said  to  be  effective, 
ctual  Hurgical  removal  of  the  tubercles,  the  deniidetl  surfaee  lx>in);  later 
'*overed  by  nkin-erafls.  is  also  recommended.  The  skilful  local  use  of 
the  X-ray  is  raid  also  to  exert  a  curative  action  on  tubercular  skin  lesions. 
Lupus  Tumidus  (Lupus  Hypertrophicus).  —  Aeeordini;  to  Politzer, 
in  form  of  tul>ercutar  le-fion  may  result  by  the  followinK  process  from 
the  more  common  variety  (lupus  vulgarii^).  The  tjiiical  KUperficiai  tuber- 
cJi»,  or  nodules,  b«?(roniinK  conlluent,  midej^  surface  iiecronis,  giving  rise 
to  a  tubercular  ulcer.  Within  the  depths  of  this  ulcerated  surface  arc 
deposited  newly  formed  tubercular  nodules.  Following  this  there  is  a 
UMnierate  prolifcralion  of  firm  primulalions  which  hje*-d  easily.  Thi«  may 
fult  in  Rreat  thickening  or  eniargemont  of  the  involved  portion  of  the 
icle,  which  UBually  includes  the  lobule.  The  accompanyinfc  illustra- 
hm  (Fig.  84)  represents  a  lesion  of  thi-s  nature.  Unless  brought  undi>r 
iriy  prompt  ctmtnil,  the  cartilage  may  Iteconie  involved,  and,  should  it 
idergo  necrosis,  Rreat  permanent  deformity  is  likely  to  result. 
In  rare  caws  a  tuljereular  lesion  of  the  auricle  oHsumos  the  form  of  a 
lor  of  ronsideralple  sixe.  TubiTcular  lesjontt  of  tliis  form  involx-inff  the 
auricle  are  apparently  much  commoner  in  certain  parts  of  Europe  than  in 
Uiis  cimntry. 

Tbeatmknt. — The  treatment  recommended  for  this  lesion  is  prompt 
and  thorough  removal  of  the  ditteaMHt  tisaue.  The  tul>ercular  granulations 
and  mulules  are  tsubjwted  to  vigorous  curettage  with  a  sharp  t ikiou  curette 
until  healthy  tissue  is  reaehp<(.  This  surface  should  then  bo  painted  with  a 
strong  solution  of  silver  nitrut{>,  2()0  gruiiitt  to  the  ounce,  in  order  to  destroy 
ich  tubercular  tissue  as  tlic  curette  has  failed  to  remove.  The  parts  are 
rn  dried  and  covered  with  a  protective  gauBe  drespjng.  The  alM>ve 
ent  may  b«ve  to  l>e  repeateil  sever.-U  times  l>efore  the  disease  is 
icated.  Finally  f^k in-grafting  nuiy  be  praiitised  In  order  t^i  luislen 
the  healing  process  and  lessen  cicatricial  contraction.  In  severti  Iwions 
KHUe  deformity  is  probably  inevitable,  but  is  less  than  if  the  lesion  is 
allmred  to  involve  the  cartilage  before  treatment  is  instituted. 

Syphilis  of  the  Ear. — Primary  syphilitic  Ie»ion.s  of  the  auricle,  while 
a  few  ca.-*es  have  l>cen  recorded,  are  excee<lingly  rare.  The  writer  in  twelve 
>-pans  of  attejidance  in  aural  eUuies  and  hospitals  has  not  met  nith  a 
Angle  case.  Secondary  lesions,  however,  in  the  form  of  papular  or 
poaCular  eruptions,  coincident  with  simitar  h-sinns  upon  the  scalp,  fore- 
bead,  or  <Jther  partM  of  the  body,  are  said  to  be  of  fairly  common  occurrence 
dermatological  clinics. 
The  severe  lesions— i.e.,  deep  ulceratiuiLs  and  condylomata — are  more 
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often  seen  within  the  meatus.  While  the  physical  appearances  may  be 
most  suggestive,  their  specific  character  can  be  positively  del^rmined  only 
by  the  association  of  a  relialile  liis(«ry  of  syphilitic  infection,  the  presence 
of  other  evidences  of  constitutional  syphilis,  or  possibly  by  a  positive 
Was?erniaiin  reaction.  The  condylomata  are  described  as  "grayish-red, 
ragged,  watery  excrescences."  firmer  than  the  ordinary  form  of  inflaoj- 
mator>'  granulation  tissue,  and  tending  to  spread  vnth  great  rapidity. 

The  formation  of  gunmiata  uixin  the  auricle  or  within  the  meatus  k 
said  to  bo  exceedingly  rare. 

A  final  and  eunfirniatory  diagnostic  test  of  theao  Irsions  is  found  in 
their  response  to  anti«J^)hilitic  treatment. 

The  treatment  is  constitutional  rather  than  local.  The  local  treatment 
aims  chiefly  at  cleanliness.  The  chief  reliance,  however,  ia  to  be  placet! 
upon  the  cori-^titutional  remedie.'!.  Mercurial  injections  or  inunctions  with 
potassium  iodide  in  appropriate  dose«  usually  esert  a  fairly  rapid  influence 
upon  the  local  le-sion.  Salvarsan  Is  even  more  rapid  and  positive  in  its 
resultii.  Probably  the  best  results  will  l>e  obtained  by  fairly  large  and 
repeated  injections  of  salvarsan  in  combination  with  some  form  of  mer- 
curial medication.  For  a  general  cunsitlerution  of  the  value  of  salvarsan 
in  aural  therapy  the  reader  is  referre<i  to  a  later  chapter  dealing  particu- 
larly with  the  influence  of  that  drug  upon  labjTinthine  and  auditory  neri-e 
lesions. 

Herpes  Zoster  Auriculae;  Herpetic  Inflammation  of  the  Geniculate 
Ganglion  (Hunt). — The  occasional  appearance  of  herpes  upon  the  auricle, 
with  the  coincidence  of  aural  symptoms  of  varj'ing  severity,  has  long 
l>een  known  1«  occur,  but  only  since  the  publication  of  Dr.  J.  RaiiLtay 
Hunt's  p.ipers  on  the  suhject  have  we  possessed  any  definite  con- 
ception of  the  nature  of  the  lesion.  We  now  recogniate  tlin  symptoms  as 
directly  due  to  an  inflammation  of  the  geniculate  ganglion.  According 
to  Hunt,  the  isoeter  zone  of  the  geniculate  ganglion  is  sharjtly  confined  to 
the  memhrana  tympani,  the  walls  of  the  auditory  meatus,  the  concha, 
tragus,  antitragus,  antiheirx,  and  helix,  rarely  extending  beyond  the 
boundaries  of  tliis  arr-a.  The  hcrfw-tic  eruption  (Fig.  85)  may  occupy  the 
whole  or  only  a  suuill  portion  of  the  geniculate  zone.  The  appearance 
of  the  herpes  is  occasionally  preceded  by  rather  severe  pain  referred  to 
the  ear  and  niiL-itoid  region.  With  the  development  of  the  herpes  there  may 
be  eoiwiderahle  .-^welling  of  the  canal  and  pinna. 

The  symptoms  may  be  limited  to  the  aural  pain;  or  the  indammation 
may  spread  from  tht;  ganglion  to  auditory  and  facial  nerves,  in  which  case 
there  may  be  miu-ked  disturbance  of  hearing  (coclileat  branches  of  8th 
nerve)  or  sraiploms  of  vestibular  irritalion. — i.e.,  nystagmus,  vertigo, 
vomiting,  etc.  The  latter  phenomena  point  of  course  to  involvement  of 
the  vestibular  brandies  of  the  8th  nerve.  Since  the  connection  of  the 
geniculate  ganglion  with  the  7th  nerve  is  far  more  direct  and  intimate  then 
with  the  8th  nerve,  facial  paralysis  is  for  more  frequent  than  are  the  symp- 
toms due  to  disturbances  of  iJie  8th  nerve,  with  which  the  geniculate 
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jcanftlion  communicatee  chiefly  through  the  small  connecting  branch  known 
as  the  jNir*  intermtdia. 

It  is  of  the  greatest  practical  importance  that  aiirists  should  l>e  pre- 
pared to  recognize  this  lesion,  for  the  reason  tUat  in  a  severe  case  the 
ph>'5ical  signs  may  Btiongly  resemble  those  of  a  severe  tympano-mastoiil 
inflammation,  in  which  rupture  of  the  rlnim-hcad  has  not  occurrecl. 

The  history  of  aural  pain,  quickly  folluweil  hy  herpes  confined  to  the 
Senieulatc  rone  and  the  frequent  occurrence  of  paresis  or  paralysis  of  the 
muscles  supplied  by  the  facial  nerve,  tthould  enable  the  careful  observer  to 
arrive  at  a  correct  diagnot^is.  A  careful  reading  of  the  papers  referred  to 
below  is  advised.'.' 

Mali^ant  Disease  of  the  Auricle:  Epithelioma;  Cancer  of  the 
Auricle.— Kpi the! ioma  of  the  auricle  is  not  very  common  and,  when  it 
does  occur,  shows  no  distinctive  features  directly  attributable  to  its  situa- 
tion. That  is  to  say,  it  prewnts  the  characteristic  features  common  to 
*uch  growths  in  whatever  region  they  mny  appear.  Kpithelionia  crigi- 
cating  at  some  point  upon  the  auricle  grows  rapidly,  atul  the  overlying 
skin  is  quickly  eroded.  The  auricular  cartilage  is  soon  involved  and  may 
be  ver>'  rapidly  destroyed. 

As  to  the  surgeon's  responsibility  in  the  mani^ement  of  these  caiws, 
then'  is  one  point  which  cjui  not  be  too  strongly  emphasized, — viz.,  that 
an  epithelioma  originating  upon  the  auricle  may  in  the  first  stage  be  re- 
moved surgically  with  pood  chances  of  a  permanent  cure.  If  surgical 
relief  is  long  withheld,  however,  the  neoplasm  may  suddenly  exhibit  very 
rapid  growth,  spreading  quickly  through  the  awHtory  canal  to  the  tym- 
panum, to  the  parts  in  front  of  and  behind  the  C-or,  and  finally  may  attack 
and  destroy  a  large  portion  of  the  temporal  bone.  When  such  extensive 
involvement  has  taken  place,  recurrence  is  likely  to  follow  any  operation 
which  may  be  employed. 
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Acute  Circumscribed  External  Otitis;  Funtncuiasis  of  the  Menlv«. — 

A  furuncle  in  the  meatus  is  one  of  the  most  painful,  as  it  may  be  one  t .  the 
mowt  (roublv-Honie,  conditions  which  l.he  aurist  i^  called  upon  rn  tn'nt.  tl  in- 
volves only  the  outer,  or  fibrocartilaginous,  portion  of  the  canal.  It  may 
be  single  or  multiple.  It  occurs  most  frequently  \ipon  the  posterior  w^all 
or  floor,  next  upon  the  roof,  and  least  frequently  on  the  anterior  wall. 

Ktioloov .—Predisposing  Cfl)«c*.— The  number  of  cases  in  wliich  (he 
■ame  person  in  dilTerent  years  has  suffered  from  recurrent  furuncles  of  the 
meatus,  and  the  still  greater  tendency  of  the  lesion  to  immediate  recur- 
rence, impel  one  to  believe  that  there  ore  certain  predisposing  factors — 
not  always  easy  to  determine— which  render  certain  indivicluals  pecu- 

'  Ilunt,  J.  R:  HfrpHic  Inflammation  of  the  Geniculate  QangliuD;  Jour,  of  Nervous 
and  Mental  Diseaws*,  February,  1907. 

*  Hunt,  J.  R:  Further  Contrihiilion  to  laflaiDmatiooa  of  thn  Oenicnlate  OfLnKlion; 
l-Aoicr.  Jour,  of  the  Medical  Sdouccs,  Augiat,  1908. 
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Itarly  susceptible  to  the  difwaBe.  People,  for  example,  having  the  gouty  or 
rheamaiie  ditUhesia  seem  t^j  Iw  particularly  frequent  sufferers.  Deprettsed 
amxtitutioTUil  ftate« — e.g.,  lowert-d  vitality  caused  by  insufficient  food  or 
unhealthful  Burmuiidings  or  modes  of  life — are  undoubtwiiy  facturs,  as 
is  shown  by  the  relative  frequencj-  of  furuncles  of  the  meatus  among  the 
poorer  class  of  dispensarj'  patients  as  compared  with  those  wen  in  private 
practice.  It  occurs,  however,  in  all  classes.  Chronic  eczematous  affectionx 
of  the  concha  or  meatus  al-so  predispose  to  the  development  of  furuncles, 
probably  by  affordini;  denuded  {winta  for  the  entrance  of  germs. 

The  exciting  cauw  i»  always  a  local  infection.  This  may  be  brought 
about  by  a  chronic  purulent  discharge  from  the  middle  ear  acting  upon  a 
denudeil  area  in  the  meatus.  Quite  often  the  lesion  may  be  traced  to  the 
habit  of  scratching  the  canal  wall  with  a  tootlipiek.  hairpin,  or  even  with 
the  fioger-nail,  this  resulting  in  an  abrasion  which  provides  the  point  of 
entrance  for  infective  matter. 

Symptoms. — The  symptoms  of  which  the  patient  complains  may  be 
mentioned  in  the  following  order:  (a)  Seiu(itivene!«  to  slight  niunipula- 
tion;  (b)  pain;  (r)  tinnitua  aurium;  (d)  impairment  of  hearing.  Discharge, 
when  preM?nt,  occurs  so  late  in  the  disease,  and  is  so  frequently  absent, 
that  it  can  hardly  l>e  regarded  as  a  characteristic  symptom. 

The  patient  iiiuy  first,  W  eunseioufi  of  a  sensi*  of  occhision,  or  "stuffi- 
ness," in  the  afTecte<l  ear,  and  with  this  he  may  notice  that  verj'  sli^t 
manipulation — e.g.,  as  in  drying  the  ear  after  the  morning  bath — |i;ives 
rise  to  a  sense  of  soreness  or  even  a  sharp  pain  in  tlie  ear.  Later  this  dia- 
comfort  or  pain  miiy  he  induced  by  extensive  movements  of  the  jaw,  as  in 
yawning.  The  next  symptom  it;  usually  that  of  constant  pain  in  the  car, 
at  first  of  moderate  grade,  but  gradually  increasing  and  finally  becoming 
unbearably  severe.  The  pain  caused  by  a  furuncle  of  the  meatus  is  in  many 
cases  quite  as  severe  ad  that  accompanying  acute  otitis  media,  and  is 
augm<'nt<Hi  by  the  intolerable  sense  of  soreness  usually  present.  A  charac- 
teristic feature  of  this  pain  is  found  in  the  fact  that  it  is  usually  made 
worse  by  movements  of  the  jaw, — e.g.,  chewing,  yawning,  etc.  This  is, 
of  course,  explained  by  the  clo^e  anati>mica]  relation  of  tlio  cartili^e  of  the 
tomporomaxillftrj'  joint  and  the  cartilaginous  framework  of  the  meal  us. 
This  phenomenon,  when  present,  is  pathognomonic  either  of  acute  cir- 
cumscribed or  acute  diffuse  external  otitis,  and  clearly  differentiates  these 
lesions  from  acute  inflammatory  conditions  confined  to  the  middle  car. 
Tinnitus  aurium  is  a  symptom  the  prominence  of  which  varies  in  differ- 
ent ca«es  from  slight  head  noises,  that  are  overlooked  in  the  severity  of 
other  6>-mptoms,  to  loud  ringing  noises  which  add  much  to  the  patient's 
discomfort.  In  some  degree  it  is  nearly  always  present.  Impairment  of 
hearing  is  not  usually  present  at  the  onset,  but  becomes  progressively 
more  noticeable  as  the  calibre  of  the  canal  is  rcducedr  and  may  be  very 
marked  if  the  occlusion  of  the  canal  is  complete. 

Physical  Examination. — Palpation  comes  first  as  a  means  of  deter- 
mining the  presence  of  a  furuncle  in  the  meatus,  for  the  reason  that  it  will 
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|in  many  cases  rlicit  tenderness  before  changes  in  thp  contour  and  c^loT 
f  the  canal  wall  can  be  detected.  The  finger  ehould  be  pressed  firmly 
ninst  the  cheek  alwve  and  in  front  of  the  auricle,  and  brouicht  dow-nward 
;aU>nK  the  line  of  anterior  atlaehrnent  so  as  to  press  the  tragus  inward. 
This  will  surely  elicit  tenderness  if  there  is  a  furuncle  in  the  anterior  canal 
Ttall,  and  often  even  though  it  may  be  situated  elsewhere  in  the  fibrocarti- 
kminous  meatus.  If.  however,  no  pain  is  caused  by  pressure  on  the  traftus, 
the  rartilnipnoufl  meatus  flhnuld  l)e  moved  tn  different  directions, — i.e., 
urward,  upward,  and  liow'nward.  If  thi»  pmcedure  eaoi^et;  no  pain,  we 
y  be  quite  confident  that  the  disease  is  not  located  in  the  fibrocarti- 
inous  canal. 

Inspfclion  by  Rffieckd  Light. — In  the*  earliest  stage  of  a  furuncle  in 
the  canai,  inspection  may  not  reveal  any  localized  swelling  nor  any  changes 
the  color  of  the  overlying  skin.    In  this  case  the  different  walls  of  the 
'anal  should  be  !mbjecte<l  to  preivurc  hy  means  of  a  cotton  applicator 
ovind  with  cotton.    Tn  this  way  we  arc  usually  able  to  determine  the  point 
if  Kicftl  tenderness,  which  coincides,  of  course,  with  the  point  of  infection, 
ater,  insjiectiou  will  reveal  one  or  more  points  of  localized  swelling, 
conlin;;  to  wliether  we  have  to  deal  with  a  eingje  furuncle  or  with  a  uiul- 
iple  lesion,  furuneulosis.  With  the  progress  of  the  lesion  the  canal  ia  always, 
ercfore.  narrowed  in  one  or  more  of  its  diameters,  in  accordance  with 
,e  involvement  of  the  dilTercnt  walls.    In  severe  cases  the  <m-elling  may  be 
great  as  completely  to  close  the  canal.    Even  in  such  cases,  however, 
:t  may  be  possible  to  intro*luce  a  x'cry  small  si>eculum  beyond  the  furuncle 
anil  tlius  bring  the  drum  membrane  into  view.    Whenever  possible  with- 
ut  the  inlliction  of  too  much  softering,  this  should  be  done.     Careful 
spection  of  the  drum  membrane  is  important  for  the  rea-son  that,  as 
n  as  we  can  determine  that  the  membrana  tjTiipani  is  not  acutely 
inflamed,  we  are  in  a  position  to  exclude  positively  the  middle  car  as  the 
site  of  intercurrent  suppurative  inflammation,  and  this  without  inspect- 
ing the  drum  membrane  we  arc  not  able  to  do. 

CouKSR  OF  THE  OmK^vsi:. — In  some  cases  a  single  furuncle  will  rupture 
spontaneously  into  the  canal,  and  tliis  may,  or  may  not,  determine  a 
avorable  course  toward  recovery.  Oftener  than  not,  such  spontaneous 
pture  does  not  provide  adequate  drainage,  and  the  inflammatory  proc- 
continuca  to  spread,  foci  of  infcittion  (t.tf.,  furuncU^)  developing 
irimultancoufily  upon  other  walls  of  the  canal.  Quite  fre(|uently  sponta- 
neous nipture  is  so  long  delayed  as  to  cause  the  patient  excruciating  pain, 
the  indannriatiun  finally  extending  to  surrounding  Htructureu. 

Exlennons  of  Irijtammatioti.—Thc  itivolvetnent  of  structures  altout 
the  ear  depends  somewhat  upon  the  site  of  the  funiiicte.  (A)  With  a 
furuncle  upon  the  anterior  wall,  there  often  occurs  very  marked  swelling 
of  the  tissues  in  front  of  and  below  the  tragus.  In  iiuch  cosci  the  parotid 
gland  may  be  distinctly  involved.  (B)  With  a  furuticle  confined  to  the 
potUrioT  or  posUrosuperior  canal  wall,  there  is  not  infrequently  very  con- 
uderable  cedema  over  the  mastoid  region  iniincdiately  behind  the  ear. 
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This  commonly  results  in  more  or  less  complete  obliteration  of  the  post- 
auricular  sulcus  and  llic  producdon  of  a  very  characteristic  deformity,— 
the  auricle  i)eing  displaces!  forward,  or  forward  and  dnwnwanl,  so  that  it 
stAnds  out  from  the  head  in  Ettrikinj;  contrast  with  the  opposite  sound  eu 
(Fig.  80). 

Extension  of  inflammation  may  also  take  place  through  the  deeper 
Btructures  of  the  auricle  itsirlf, — i.e.,  it  may  cease  to  be  in  any  sense  a 
circumscrilwd  inflajnmation,  and  spread  widely  between  the  perichondrium 
and  carlllaKi'.  giving  rise  to  severe  and  extensive  suppurative  perichon- 
dritis (Fig.  87). 


k  (uruftclo  ik  lh«  pMMroiupcnvr  Mdal  «>»ll. 


4«foanliy  r«*uItlDc  from  «ii*n*«o«  o(  «nl*etioD 
Iron   t,   lumiKl*    la   tb«    esnal.       tDr.    Bctd** 


With  a  severe  infection  of  th^-  fibrocartilaginous  canal,  it  is  not  unusual 
to  find  the  lymphatic  glands  of  the  neck,  particularly  those  in  front  of 
and  behind  the  slernoiriantoid  muscle  qf  the  affected  side,  enlarged  and 
somewhat  sensitive  to  jiresfiure. 

Since  swelling  behind  ttie  ear  with  consequent  displacement  of  the 
auricle  may  occur  with  acute  suppurative  mastoiditis  an  well  as  wlh 
furuiiculosis  of  the  meatus,  it  may  bi*  well  to  mention  here  three  points 
which  should  aid  us  in  differentiating  Ixftween  the  two  conditions  causing 
tlus  deformity: 


Poatauricular  (Edema  due  to  Funtnde 
0/  the  itealia. 

1.  Drum  membrane  usually  inuct. 
and  may  be  normal  or  only  alixhtly  oon- 
gcstcd. 

2.  Prenure  upon  trtMCua  niid  mADi|>- 
ulation  of  Kuricli^  cauiung  movement  of 
fibroeartiltt^noiM  meatUB  UBuaQy  oauae 
SDverepaio. 


fMlaurieuIar  Swdltr^f  dug  to  AeuU 
^^uppuralu'c  Miutniditu. 

1.  Dnim  mcmhmne  u.'nj&lly  p«?rfimi«], 
anil  lUn-aya  sliuw)^  somv  of  tbu  cardinal 
Migns  of  suppuralivp  otilJH  m^Kliic 

2.  Fro9etur<>  upon  tra^uii  and  manipu- 
lation or  nlo^Tm4■nt  of  fibrDcarUlsgiiuius 
cooal  cauM  absolutely  no  paiu. 
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3.  Finn  pmamre  over  the  niBsLoid 
pKHCM  jutt  behin<i  the  ixMtaurirular  sul- 
coaaad  oppoiitA  Uip  orifire  of  thn  mcaiiiH 
win,  if  so  dirwied  m  not  to  cU-sturh  the 
posiUon  of  th«  BUriclc.  nrnsi-  al>sulut4^Iy 
DO  pwn.  Thf  ceclenuitous  timUPS  pit 
deeply  under  tho  comprrtwini;  finniT,  aftpp 
wliidi  oo  bnne  tr ndcmcsH  ran  he  elicitH. 
ProBUre  at  rxartly  tli«  sump  point,  but 
clOTct<^)  flighlly  fomun)  so  ns  (o  disturb 
auHclr,  mufl^  flcv«*  pun. 


3.  Firm  pnwnjrf  U|>on  the  mastoid 
procrsB  jurt  behind  the  poataurifular  huI- 
riui  and  opposite  the  orifire  of  thfi  mcaltut 
iwuiilly  frIidtA  dc«pHMwt«d  bone  tcnderaen. 


^?ot 


ileal 


The  practical  diagiiuftic  valtie  of  the  above  is  well  illustratwl  by  the 
foUowiiiK  cflffe.  The  author  was  askwl  by  a  general  s^urgeuii  to  cuiifirni  a 
diaKiiosis  of  mastoiditis  in  a  hospital  patient  upon  whom  ho  was  about  t'O 
operote.  The  patient,  a  niiin  of  thirty  years,  presentee!  superficially  the 
fultowing  conflitioiw,  upon  which  the  diagnosis  had  been  based:  (1)  he  was 
suffering  severe  earache;  (2)  there  waa  very  marked  n-flenia  behind  the 
left  ear  and  the  postauricular  sulcus  was  oMitcrated;  (3)  the  auricle  was 
displaced  forward  and  stood  out  from  the  side  of  the  head  in  conspieuous 

trast  with  '\\&  fellow  of  the  op|x)^-ite  side.    The  parts  about  the  car  were 

ved  in  preparation  for  immediate  operation.  That  the  mastoid  waa 
t  in\'oIv«l  was  clearly  Hhown  by  the  following  facts:  (a)  the  drum  mem- 
brane, rather  difficult  t^)  inspect,  was  found  \a  be  practically  normal; 
(b)  the  posterior  wall  of  the  fibrocartilaginous  meatus  was  intcnjvly  in- 
HaiDpd;  (v)  any  manipulation  of  the  auricle  causing  movement  of  the  carti- 
lai(inous  meatus  caused  intense  pain;  (d)  firm  pressure  upon  the  mastoid, 
BO  directed  us  not  to  disturb  the  auricle,  caused  the  patient  no  pain.  I 
leamed  later  that  he  made  a  jjerfect  recovery  under  treatment  appropri- 

to  furunculosis  of  the  meatus. 

PiMMiSosm. — The  prognosis  in  this  lesion  is  somewhat  clouded  by  the 
pTDDOunced  tendency  to  recurrence.  A  single  furuncle  may  appear  to  be 
profEreesing  favoraVily  toward  recovery,  only  to  Ix-  succeinled  by  a  second 
furuncle  on  the  op)>osite  wall  of  the  canal.  Every  aurist  can  recall  cases 
in  which  the  patient  has  been  afflicted  with  a  series  of  furuncles. — three, 
four,  five,  or  more. — each  following  the  other  in  the  same  canal  and  in 
rather  quick  succession.  It  is  well,  therefore,  to  arc|uaitit  the  patient  with 
thi«  danger,  and  impress  upon  him  the  importance  of  following  the  prc- 

bct!  treJilment  to  the  letter. 

Tbeatment.— The  marked  tendency  to  recurrence  would  seem  to 
e  %  constitutional  lutsis  in  many  of  these  cases.  Internal,  or  constitu- 
tjonal.  remedies  ithouhl,  therefore,  ])lay  some  part  in  their  management. 
The  trtatment  in  every  case  should  begin  with  thorough  cleansing  of  the 
alimentary  tract.  Fiirther  than  this,  it  is  well  to  divide  these  cases  into 
two  general  clasmes, — 1.«.,  (1)  those  presenting  evidences  of  lowen^  vitality 
or  resistftnee,  for  whom  simi)le  or  eonsi-rucf ive  tonics  should  l»e  prescribed; 
and  (2)  the  overfo*!,  full-bloodi'U,  or  plethoric  cia.ss. — the  t.vpe  of  individ- 
ual to  whom  in  the  older  text-I>oftk3  the  term  "apoplectic"  waa  applied. 
Such  an  individual  requires  careful  regulation  of  diet,  restriction  of  aloo- 
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holic  drinks,  and  rpgulatiaii  of  the  bowels.    For  the  Utter  purpose      _ 

atiiniiiwtratiyn  of  email  doaes  of  rhubarb  and  soda  three  timos  a  day  K-fore 
mrali  has  prttved  very  satisfactorj'.  Thia  rather  empirical  method  o( 
ciassif.ving  and  prescribing  for  patient*  sufferinj;  from  furunculosia  of  the 
meatus,  has  seemed  favorably  lo  influrnee  the  averaKe  results. 

That  the  locml  treatment  of  this  lesion  has  proved  a  troublesome  prob- 
lem in  otoIoRJ'  is  shown  by  the  long  list  of  unrelated  thcrflpeutic  measures 
which  have  been  iin>|n«^?d  for  its  relief.  Many  of  tlicte  remt^dies  have 
travelled  a  long  ]Viurney,  pa«sinE  through  one  text-book  to  another,  but 
have  found  little  place  in  uctuni  praetiei-.  Among  them  we  find  Ibe  fol- 
lovring:  Alj^traetion  of  blood  by  the  application  of  leeches  in  front  of  the 
tragus;  abstraction  of  blood  by  the  cn-ealled  artificial  leech;  application 
of  heat  (a)  by  means  of  poultices  and  (b)  by  foment ations, — i.e.,  appUca- 
tion  of  healed  lotions;  application  of  cold  by  mean.s  of  the  Ixtt-er  coil; 
introduction  into  the  meatus  of  various  antiphlogistic  agent;;,  among  which 
is  nientioned  pig's  fat  impregnated  with  opium  {PoHtzer),  etc.,  etc.  The 
writer  belier'ca  that  most  of  these  remedies  are  worae  than  uwless,  and  that 
we  but  obscure  our  view  of  the  therapeutic  field  when  we  allow  our  atten- 
tion to  l)e  diverted  from  the  few  tried  therapeutic  measures  upon  which 
practical  experience  hat*  stamped  her  approval. 

As  the  local  treafincnt  must  nee(«warlly  vary  with  the  condition  pres- 
ent, it  may  l>e  well  to  re-state  briefly  the  four  stages  through  which  a 
furuncle  may  pass, — viz.: 

(1)  htit-ial  stage,  in  which  the  patient  exiieriences  a  constant  svnao 
of  discomfort,  but  pain  only  on  manipulation  of  the  cartilaginous  meatus. 
Inspection  may  reveal  no  nuticeable  change  in  the  contour  or  color  of  the 
canaJ,  but  palpation  with  a  cotton-wound  applicator  discloses  a  point  of 
maximum  tendenu-.'w,  representing  the  focus  of  infcctifm. 

(2)  Stttiie of  inttnmmatory  tnfillration,  in  whiiih  in."pection  reveals  (?ircunt- 
gcrilied  redness  and  swelling  of  one  or  more  walls  of  the  meatus.  Palpation 
allows  the  tumefaction  to  be  hard,  lensp,  non-lluc(uatiiig,  and  exquisitely 
sensitive  tn  preswure.    This  is  the  most  painful  stage  of  the  disease. 

(3)  AbafX9s  ^taQc. — The  involved  area,  repn^senting  a  circumscribwl 
and  encapflulflted  collection  of  pus,  bulges  into  the  canal,  is  found  by 
palpation  to  be  distinctly  JIuctuating,  and  may  point  and  rupture  spon- 
taneously into  the  canal. 

(4)  Stage  of  SurnniiuHni/  CeUuiitis. — Certain  cases  fail  to  develop  an 
encapsulated  abwess,  and  extend  by  invasion  of  surrounding  structures, 
gi\nng  rise  to  a?dema  or  cellulitis  in  front  of  or  behind  the  ear,  with  con- 
sequent displacement  of  the  auricle. 

Local  Trfntmrnt.— In  the  inftial  stage  our  purpose  should  be  to  abort 
the  attack.  The  entire  canal  should  be  thoroughly  cleansed  of  cerumen, 
exfoliated  epithelium,  or  other  impurities.  This  may  be  done  by  first 
irrigating  the  canal  with  warm  boric  acid  solution  and  then  scrubbing  it 
out  by  means  of  cotton-wound  applicators  dipped  in  95  per  cent,  alcohol. 
After  this  a  pledget  of  cotton  saturated  with  a  solution  of  carbolic  add, 
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1  to  100.  should  Ix?  placed  iu  the  meatus  and  allywed  to  retuain  for  a  nun- 
te,  or  until  the  part  bt^Rins  to  tin(i;ie.    Thin  shoulr!  leave  the  oanal  surRi- 
^tally  clean.    As  a  peniianeat  drcssint;  ray  preference  is  for  a  wick  of  sterile 
gauzn  which  has  hm^n  tuituratcd  with  a  10  por  (vnt.  ichthyol  ttoLution  and 
then  wrung  out  nearly  dry.    ThiH  jshoutil   Iw  packed  rather       a  b 

finnly  into  the  outer  (membrano-cartilaKinou**)  part  of  the 
canal,   tiio  proasure   thus   maintained  H(>emlng   t.o   inllu<;nci^ 
caacs  favorably.    The  conelia  should  Iw  filled  with  a 
of    sterile    absorlwnt    cotton,   which   may  be   held   in 
pUee    by   collodiuu   or   adhesive    plasters.      Thi?    dre&stng 
ahould  be  change^l  daily,  tht^  canal  each  timf  bring  thor^uglkly 
eleansed  and  dried.    Tlus  metiuMl  of  troAtnicnt  rrcuis  in  a  fair 
proportion  of  c-ases  to  have  the  effect  of  di.<ipcrsing  a  bo^finninjj 
iufcictiun  and  bringing  aljout  a  cure;.    WTien,  however,   this 
happy  result  dc»os  not  follow,  the  lesion  pa-weM  into  the  second 
and  tnay  demand  more  Wporous  measures  for  its  relief. 
Stxond  Stage. — In  i\m  stage  the  lesion  is  theoretically  a 
surgical  «indition  for  whirh  a  fnn*  incision  would  socm  the 
logical  proc<!dure.  and  this  indeed  may  l»<i  ultimately  necessaiy 
in  any  case  i-cachtng  the  stJiRC  of  inflammatoi-y  infiltration. 
It  i»  definitely  established  by  exi>ericin?<',  howevt^r,  thai  a  ctir- 
toin  considerable  proportion  of  cases  arc  controlled,  and  re- 
cover perfectly,  under  the  following  simple  plan  of  trealiiicut. 
e  canal  is  clcan^vd  a-*  descril>e(i  in  the  la»t  section,  ur  dimply 
by  irrigation  with  a  warm  Imric  acid  aoliitjon.    A  fold  wick  of 
irterile  gauze,  moistened  in  some  non-initating  solution,   is 
introduced  into  the  canal,  not  tightly,  and  cut  off  .w  a«  not  to 
ifolnide  l»eyoiMl  tlie  orifice  of  the  canal  into  tlie  concha.    This 
Srick  is  to  be  kept  moist  (not  soaked)  by  some  blann^l  antuwptic 
solution.    For  tliis  purpose  the  jjroprietary  propanitiun.  (.)re- 
satin,  ipves  excellent  results.    If  tiiis  cannot  l>e  obtained,  the 
foUoving  prescription  has  proved  satisfactory  in  many  cased : 

B    Acid  curbolic gr.  i 

ikxlii  bi<!a,rbanat gr.  xx 

Glycerin 5' 

koif* 

"nie  wick  should  Iw  kept  moiRt  by  adding  only  three  or  four  drops 
by  means  of  a  medicine  diopper  every  two  hours  or  wo,  a  ball  or  pledget 
^^«f  sterile  cotton  luring  pla^'od  lightly  in  the  roncha  in  the  iiitcrvola. 
^BlJnder  thifl  treatment  the  inlhuni nation  and  infection  is  in  many  caeca 
^Hmb  rapidly  or  at  least  progressively  to  siilwide,  If  too  much  of  the  !v>lu- 
^^fan  is  used,  so  as  to  keep  the  wtck  («oaked,  [oaceration  of  tho  ciilanecKif 
covering  of  tlio  canal  is  likely  to  occur,  causing  des<"|uamation  of  the  cuticle, 
twith  the  added  k^sionof  a  diflfuse  and  troublesome  dennatJtis.  As  soon  as 
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the  localized  infection  is  controlled  by  the  above  means,  it  is  Iwtter  to  dis- 
continue llie  solution,  merely  keeping  the  canal  lifi;htly  packeil  u'ith  a  dry 
wick  of  sterile  gauze  for  a  few  da>'s. 

If  the  trpatmcnt  above  outlined  fails  to  control  the  infection,  and 
particularly  if  the  inflainniatioii  ia  Meen  to  Iw  progrossive.  a  free  inciaoa 
l)ocomcs  the  most  ralionaJ  8t«p  toward  relief.  As  this  operation,  though 
short,  ifl  exceedingly  painful,  it  is  aln'ays  best  to  have  tJie  patient  under 
nitroiiB  oxide  ansestheaia.  The  canal  should  be  previously  sterilized  by 
peroxide  of  liydrogen.  followwJ  i>y  irrigation  nith  a  warm  Bolution  ot  car- 
bolic acid,  1  to  200.  The  point,  or  focus,  of  infection  having  Ijwu  deter- 
mined by  inspection  and  palpation,  the  knife  should  be  introduced  into  the 
canal  beyond  the  inflamed  area,  and  the  furuiid'O  trocly  and  rather  deept)* 
incised  as  the  blade  is  withdrawn.  For  this  purpose  a  straight  knife  (Hg. 
88)  has  alwaj-s  iMX'iiied  to  me  more  easily  controlled,  find  therefort-  prefnratile 
to  the  curved  bistourj'  fre(iuently  employed.  While  from  the  nature  of  the 
lesion  the  depth  of  the  incision  cannot  be  exactly  frauK^d,  our  purpoae 
should  be  (1)  to  have  it  so  placetl  av  to  reach  the  centre  of  iofecliun.  and 
(2)  to  carry  it  through  iho  inflamed  eellular  tissue  and  into  the  perichon- 
drium without  culting  deeply  into  the  cartilage.  It  is.  however,  Iwttcr  to 
cut  a  little  too  deeply  rather  than  to  err  in  the  other  direction  with  an 
incision  too  Rujierfieial  t.o  reach  the  source  of  trouble.  An  additional  and 
important  advantage  of  having  the  patient  under  the  influence  of  an 
anxHthetic  is  that  it  [KTiuits  one  to  urc  prensure  for  the  removal  of  pus, 
should  it  be  present,  or  at  least  to  make  sure  by  the  use  of  a  probe  that  the 
incision  is  sufficiently  deep. 

After  the  patient  recover*  consciousness,  which  with  nitrous  oxid« 
anjpsthcsia  occurs  within  a  few  momenta,  it  is  well  to  irrigate  the  canal 
again  with  a  carbolic  acid  solution,  I  in  200.  as  hot  as  the  patient  can  bear 
it  without  too  great  discomfort.  This  second  irrigation  is  cUstinctly  u-seful, 
aH  the  heat  and  the  locally  anasthetiiing  eflfeet  of  the  carbolic  acid  reduce 
the  sensitiveness  of  the  part  and  facilitate  the  sul^isetiuent  treatment.  The 
canal  should  now  l)o  dried  as  thoroughly  as  ixwsibio  and  eubjected  to  rather 
finn  presaure  by  the  intmdiiction  of  a  wick  of  sterile  gauze.  Instead  of 
plain  gauze,  a  wick  which  has  been  dipped  imxi  a  10  per  cent,  ichthyol 
solution  and  wrung  out  nearly  dry  may  be  employed.  If  such  a  patient 
can  Ik!  confined  to  IkhI  for  a  day  or  two.  the  efficacy  of  thU  trcjitment  is 
likely  to  Ik;  enhanced,  and  in  this  case  it  is  well  to  protect  the  cai  with  a 
lai^  drwwing  of  sterile  giiuzo  held  in  place  by  a  bandage.  The  whole 
droesing  should,  of  wjurse.  lie  changed  daily. 

With  regjird  to  the  irrigiilion  fluid  to  be  employed  In  cases  of  fumncu- 
losis,  the  wrilei  believer  that  bichloride  of  mercury,  even  io  weak  solutions, 
should  never  l>e  iL-ted,  -yntx;  it  is  likely  to  pnxluce  a  dermatitis  distinctly 
favorable  to  the  dcvelopmeiit  of  seconilary  furuncles.  If  for  any  reason 
the  use  of  carbolic  acid  is  not  advisable,  a  boric  acid  solution  is  non-irritat- 
ing and  usually  quite  salisfactory.  It  is  hardly  necessary  to  state  that 
carbolic  acid  in  any  solution  slrtinger  tlian  that  indicated  in  the  prescription 
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oa  Lhe  furcKoiBg  page  shouid  never  be  ndvocatod  for  home  use  by  the  pa- 
tient or  his  faiiiily. 

The  practice  of  incising  a  furuncle,  and  tlien  directing  the  patient  to 
syringe  the  ear  at  stated  intervals,  is  quite  unsurgical,  the  residual  water 
left  in  the  meatus  being  apt  to  macerate  tlie  akin  covering  the  healthy 
portions  of  the  canal,  a  condition  distinctly  favorable  to  the  growth  of 
hact«ria.  Cases  so  treated  wilt  be  found  to  result  in  a  large  i>eroentaKe 
of  rcemrenccsi,  whei-eas  in  my  experience  immediate  recurrence  is  not 
fitHiue-nt  when  the  <lrj'  treatment,  as  alxive  described,  is  carefully  carried 
out.  Routine  irrigation  of  tho  ears  Is  admissible  only  in  one  class  of 
patients  suffering  from  furuiiculosis  of  the  meatua, — viz.,  dispensary 
patients  who  can  Ije  seen  only  at  such  long  int^n'als  that  no  other 
method  \s  available.  In  such  cases  tho  best  rcsultj^  ivill  pmluibly  be 
oblaioed  by  prolonged  irrigation,  fn^quently  rcpcat-od,  with  Hteriic  water 
as  hot  as  the  patient  can  bear  it.  In  advising  hot  irriiiEations,  the  patient 
should  be  informed  that  he  will  ho  likely  with  each  repetition  to  ovperi- 
euce  diatrcsjung  vertigo,  but  thai  Uuh  diKcomfort  will  Ix:  short-lived  and 
witiiout  serious  consequences. 

Third  Stage. — Wlicn  a  distinctly  fluctuating  abscess  ha«  formed  at  the 
site  of  the  initial  infection,  the  lesion  w  often  no  longer  excessively  painful, 
and  incision  usually  causes  nmcli  les?  imn  than  in  the  second  stage.  Never- 
theless, it  i*  better,  when  practicable,  to  an:eathetize  the  patient,  so  that 
following  the  incision  the  pus  may  be  thoroughly  expressed  and  the  interior 
of  thti  caWty  scraped  out,  if  need  be.  by  mean^  uf  a  small  curette,  or  swabbed 
out  with  a  carbolic  acid  solution,  1  in  20.  A  small  drain  may  Ihon  lie  intro- 
duced into  the  abscess  cavity,  and  pressure  applied  by  means  of  a  wick  of 
sterile  or  ichthyol  gamce. 

In  the /our/A  siage  the  treatutent  does  not  dilTer  materially  from  that 
above  d(!snribed.  It  is  very  rarely  necessary  to  incise  the  a?ilcinatous  part,r8 
lehind  or  in  front  of  the  ear,  secondary  aljsceswes  in  these  regions  fjeing 
exceedingly  rare.  Incifiion  at  the  point  of  infection  in  the  canal  usually 
rrfiev59  t4.*iLsion  and  proi-ides  an  adequate  pathway  for  thn  escajw  of  pua. 
The  application  of  a  wot  dressing  over  the  adjacent  (edciiiatoiw  areas  may, 
however,  prove  of  value. 

lu  the  fon*going  pages  the  author  has  outlined  the  plan  of  local  tieat- 
mcnt  which  in  his  own  experience  has  sc-omed  to  insure  the  beat  average 
results.  The  liest  plan  of  local  treatment,  however,  leaves  the  patient 
who  has  suffered  from  this  painful  and  depleting  leeion  particularly  prone 
to  recurrences. 

Against  these  recurrenc<w  I  Iwlievc  that  the  patient's  most  effective 
defenct!  will  be  found  in  the  iLse  of  an  autogenous  vaccine.  For  this  pur- 
poao  miccessful  results  from  slock  vaccines  cannot  Iw  dciwnded  upon, 
only  the  germ  from  the  furuncle  itself  Ix'-ing  eompctcnt  to  stimulate  the 
organism  to  productipn  of  antibodies  conferring  an  eflectivo  immunity. 
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Tor  the  rationnile  of  thiit  treaUiieat  tbe  reader  is  referred  to  the  abort, 

chapt^T  oD  scrum  therapy. 

I 

NnTE.~Of  nccai  yean  thi;  wrilor  boa  oamB  to  rL'^Bnl  fumiiculfHiH  of  ihc  tneatua^ 
I  a  hospital  condition.    A  few  day-a  of  abaotute  nat  in  bed  aod  the  belter  RCDenU 
EIochI  mn*  whic-h  hcMpital  coDtrol  makcfl  potvuble  undoubtedly  help  lo  a  quirk  niwl  per 
muieat  recovery 

Acute  Diffuse  External  Otitis. — This,  aewirding  tn  my  experienw*.  is 
a  compai-atively  rare  oondiUon.  It  exists  ivhoncvcr,  in  tlie  alwcnce  of 
dcteniiitmMe  foci  of  infection,  the  four  walls  of  the  canal  ai-e  in  a  stale  of 
flcutr  inSaniination.  It  differs,  thcri'fore,  from  the  occaaonai  diffuse 
inflammation  of  furunculotfii!  in  th^  atjseiice  of  the  localized  poinbi  of 
infection,  sinf^le  or  multiple,  which  characterize  the  latttir.  Another  dif- 
ference Ijetwoen  thi*  and  the  circuniscrilxfd  fonn  of  external  otitis  (furuii-j 
culosis)  is  the  frequency  with  which  the  whole  canal  Is  involved.  Thiit  iaj 
to  say,  funuiculoedi^  uf  the  meatus  ik  almost  invariably  confined  tu  the 
fibrocartUajpnoua  portion,  whereas  m  acute  diffuse  extenial  otitis  liie  canal 
in  its  entile  len^h  is  usually  more  or  Itiss  inflamed. 

CAirsEs. — Acute  diffu.'S!  external  otitis  may  occxjr  as  an  acoompani-1 
mcnt  of  chronic  purulent  otitis  media,  in  which  the  discharge  from  The 
middle  oar,  Iwiiig  allowwl  to  remain  in  tho  meatus,  givis  rise  (1)  to  mac- 
eration and  exfoliation  of  the  cutaneous  lining,  and  (2)  acts  as  a  direct! 
irritant  of  the  e\p<J8cd  suIicutamHiuH  surfaces.  A  ruoiv  chanicleriKtic  fonn 
of  acute  diffuse  external  Otitis  is  seen  as  a  reenJt  of  dii-ect  violence,  as  not 
infrequently  occurs  in  cases  in  which  a  physician  with  more  »eal  than  skill 
has  attempted  with  instruments  to  remove  a  foreign  body  from  the  meatus. 

SYMrTOMs. — -The  sjTnpfflins  are  very  wmiliir  to  thnso  olwcrvrd  witJi 
funmculosis  of  Ihe  meatus,— (.c,  jMiin,  somctiiiie.s  ver>'  seveie.  hicreasod 
by  extensive  movements  of  the  jaw  (ya\vninp;)  and  by  any  manipulations  of 
the  auricle  wlsi<:h  are  comtimiiicated   to  the  tihrocartihypnous  inea.tu«,l 
Pressure  upon  the  ti-a(cu8  always  causes  severe  pain.     ln-*j>ection  t>y  ro-j 
fleeted  li^ht  shows  the  calibre  of  the  meatus  to  be  gi-cuily  reduced  by  the| 
diffuse  ^wc!liii(j  of  its  mtiHs. 

'l''KKATMKNT.^The  treatment  may  Ix;  summed  up  in  a  few  words: 

(1)  Thorough  cleansing  of  the  canal,  after  the  motJiod  dosciilwd 
the  treatment  of  furunculoaia. 

(2)  One,  sometimes  two.  longitudinal  IndsiouB,  by  means  of  the  funincle 
knife,  tlimugh  what  may  api)ear  to  be  the  more  acutely  inflamed  wall 
walls  of  the  catud. 

(3)  Rather  prolonged  irrigalion  with  a  hot  solution  of  boric  add,  or] 
cartralJc  add,  1  in  200.  The  heJit  thus  applied  favors  free  bleeding,  thereby! 
relieving  tension  and  tending  further  to  cleanse  the  pails  of  Iweteria. 

(4)  Careful  drying  nf  the  canal,  followed  by  the  introduction  of  a 
mck  of  sterile  gauze,  or  of  gauze  iinprL-^riiate)!  with  a  10  per  cent,  solution 
of  ichthyol.    The  dressing  should  be  changed  daily,  the  canal  each  time' 
being  tiioroii^ly  deausod.    As  soon  as  tho  infiatmuation  Is  apparently' 
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controlind,  insiifflatioTi  of  dry  boric  acid  powdf^r  may  with  advantaf^  be 
sulwtitnted  for  other  tlrcssinR, 

Otoin>'«>sis.^TKis  term  is  used  to  descril>e  the  condition  in  which 
eorui-  funti  of  inuulil  \uu^  found  loiliueiiient,  and  conilitioii^  favorable  for 
its  development.,  in  the  cxteriuil  auditory  canal.  It  may  \ie  confined  to  the 
n-ollH  of  the  lx)ny  menius,  or  nmy  Bprpiid  thickly  over  the  druin  rnfiubmne. 
The  fungus  inay  simply  inhabit  the  metittis  without  causiofc  any  morbid 
eliBiigoa  in  the  tissmv  ufx>n  which  it  p-ows,  in  which  case  it  givcst  rise  t^o  no 
sytnptofUB  whatever;  and  this  is  the  condition  found  in  over  onc-thinl  of 
all  cases  fBezold).  In  other  cases  the  h\phomycetes  may  invade  the 
tijwues,  iJie  niyoeliu  jxTforating  Uie  lining  niotidirane  of  the  l)ony  canal 
and  the  skin  coverinK  the  drum  membrane,  and  givinK  nse  to  an  acute 
inflammatory  process. 

EnoLOcy. — Be>*ond  Uje  fact  that  the  Rerm  requires  wannth  and 
moMturp  for  its  ftr()wth,  but  little  \s  definitely  known  as  txt  tho 
cause  of  ii«*  frequent  oeciimmce  in  llie  tair.  (^ils  and  fatty  matter 
form  a  suitable  nidus  for  its  development,  and  Bezold  ohtjiincd  in 
seventy-five  per  cent,  of  all  eases  examined  by  lum  a  definite  history 
of  the  patient's  ha\-ing  instJlle^l  medicaments  contaiiunn;  oil  or  fdycerin 
into  the  ear. 

Many  different  forms  of  mould  have  been  demonstrated  in  specimena 
taken  from  ihe  e.ar.  .VmonR  them  may  tw*  mrntloned  the  AitiMrgillu^  niger, 
Aspergiilu^  fiattift.  Axpt-r^jiUux  nidukiruf,  and  the  VtrrtiriUiitm  grajiliii. 

Symptoms. — As  before  stated,  the  funjfus  may  remain  long  in  the 
meatus  and  produce  aljsoluiely  no  sytiiptcjniH.  As  aoon.  however,  m  the 
mycelia  invade  th«  livinit  tissue.* — i.e.,  the  skin  coverinK  the  drum  mem- 
brane or  walls  of  the  l>ony  meatus— inflammatory  chanj:eB  axe  indured 
and  the  patient  experiences  nwre  or  leew  tiiscomfort.  The  symptoms  vary 
from  an  intensfe  itching  and  si'nse  of  irritjitinn  t/)  nioderati* — sometimes 
rather  sf^vere — jKun.  The  hearing  may  be  impainil  in  cases  in  which  tlie 
canat  is  tnorc  or  less  occluded. 

Inspection  by  reflected  liglit  reveals  a  difi'erent  picture  according  to  the 
form  <wr  hyphoinycetea  present  and  the  stage  of  their  development.  The 
dnun  mendinme  and  the  whIIs  of  the  Ijony  meatus  may  Iw  cavenxl  with 
an  adherent  growth,  tlie  color  of  which  may  vary  from  very  dark  (cray  or 
Uack  (AnpergiUtui  niger)  to  brownish  yellow  {A.  fiavufi)\or  it  may  be  dark 
green  in  color  {VertidJlium  gruphii).  t^houhl  inlliunrnatory  cliangea  havo 
token  place,  the  epithelium  covering  the  dnun  nicnibrane  and  canal  walls 
may  tte  thickened  or  exfoliated,  or  it^  removal  may  leave  a  red  and  inflamed 
surface. 

Treatment. — Sali<n'lic!  acirl  secjns  to  rctaw^l  or  check  the  growth  of 
tlie  various  moulds  findiuu;  kMigement  in  the  ear.  The  fii-st  i^tep  in  thi- 
tn^atmcDt  Ls  thomnRh  mee-hanicnl  cleansing;  of  the  parts.  Thi-  mould 
should  first  be  reniove^I  by  me-jins  iif  eotton-wound  applicatom,  and  the 
canal  walk  and  surfiice  of  the  drum  iiiembrfae  then  carefully  sci-ubbed 
with  96  per  cent,  alcohol.     As  a  further  precaution  tho  ear  may  be  irri- 
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gatrrl  mth  a  1  per  cont.  solution  of  carbolic  acid.  Lastly  the  canal  is 
filled  with  a  2  per  cent,  solution  of  salicylic  acid  in  alcohol,  which  is  allowed 
to  remain  in  the  car  five  minutes  or  more.  The  patient  is  given  a  prescrip- 
tion for  tliiB  solution  (i.e.,  2  per  cent,  alcoholic  solution  of  sulicyiie  acid) 
with  which  he  is  directe<l  tu  fill  the  canal  iiii;ht  and  tnominK.  allowinK  it 
to  re>nain  from  three  to  five  minutes.  This  treatment  usually  controls  the 
affection  fairly  promptly,  but  the  patient  should  be  seen  occa.sionally 
durinR  .several  weeks  as  n  precaution ar>'  measure  against  recurrence. 

When  otuinycoaiH  occurs  in  an  ear  in  whicli  ttie  drum  membrane  is 
perforatetl,  the  same  line  of  treatment  is  utiually  efTpctive.  But  since  the 
tympanic  recesses  are  not  so  easily  reached,  recovery  is  apt  to  be  leas 
rapid. 

Croupous  External  Otitis  (Otitis  Externa  Crouposa). — This  Is  ad- 
mittedly a  rare  condition.  It  may  be  dcfiiit'd  as.  a  difTuse  inflammation  of 
the  inner,  or  tympanic,  third  of  the  meatuj*,  in  which  this  part  of  the  canal 
and  (lie  surface  of  the  drum  membrane  are  covered  by  a  fibrinous  exudate. 
'I'lie  membrane  is  repeatedly  thrown  off  in  the  form  of  casts  of  the  canal 
and  drum-head.  A  new  membrane  soon  forms.  This  cycle  of  exfoliation 
and  re-formation  may  be  re])eated  many  times.  The  condition  is  some- 
what anomalous  in  providing  the  only  instance  of  a  coagulated  fibriooufi 
membrane  forming  upon  tissues  not  covered  by  mucou.s  membrane. 

Etiolocy. — Of  this  but  little  is  definitely  knomi.  There  are  a  few 
facts,  however,  which  seem  to  me  somewhat  sujwestive.  It  is  known,  for 
example,  that  the  condition  occasionally  complicates  furuneulosis  of  the 
canal;  that  in  the  pa^t  it  lia.-;  occurred  willi  comparative  frequency  in 
certain  epidemics  of  influenza  fa  disease  known  fn^qncntly  to  cauw  blel» 
or  buU«!  of  the  canal);  and  that  it  may  Ih?  engrafted  upon  the  simple  form 
of  acute  diffuse  external  otiti.s.  It  is  possible  that  the  development  of  the 
lesion  requires  some  form  of  preexist  iiig  acute  inflammation  plus  the  action 
of  some  germ  wluch  has  not  yet  been  isolated.  This  thwry  may  help  to 
explain  its  Rraduai  disapjiearance  among  the  affections  treated  in  aural 
clinics.  That  i.s  to  say,  the  disease  during  the  past  two  decades  has  be- 
come cxccedinRly  rare,  a  fact  possibly  due  to  the  more  general  and  efficient 
use  of  antisejitics  within  that  period. 

In  a  few  i(i.«tanre9  the  staphylococcus  pyocyaneus  and  the  stxeptocoo 
cufl  pyogenes  have  been  found  in  the  secretion  or  casts,  but  not  with  suf- 
ficient frequency  to  connect  them  as  specific  factors  in  the  causation  of 
the  disease. 

The  STMPTOMS  are  those  eonnnon  to  acute  iiiflanimatjons  of  the  canal, 
— viz.,  pain  in  the  ear,  often  very  severe, — increasing  in  severity  during 
the  fonnation  of  new  membraiK^  and  subsiding  as  the  membrane  is  dis- 
lodged. The  hearing  is  naturally  interfered  with,  and  varica  in  accordance 
with  the  degree  of  occlusion  of  the  canal.  The  course  of  the  disease, 
tltough  often  prolracted,  usually  ends  in  recoverj". 

The  TRiHTMENT  uiay  be  suiruued  ui>  in  the  word  cieaiUineM.  During 
the  acute  stage  frequent  irrigation  with  boric  acid  solution  will  help  to 
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il«n  the  formation  and  oxfoUation  of  the  membrane.    Durini;;  the  periods 
between  ("xfoliation  and  roformiition  of  membrane,  dry  treatment  with 
^^insutHation  of  boric  acid  powder  is  said  to  give  best  results. 


OBSTRUCTIVE   CONDITIONS  OF  TilE.  EXTEIISAL  ACDITORY  MEAITJS. 


Foreign  Bodies  in  the  Meatus. — There  Ih  hardly  a  limit  to  the  vari- 
ety of  foreign  sultetances  which  may  be  introduced,  either  inttnlionaliy 
or  by  accident,  into  the  extenml  audittjry  canal.  This  is  the  exfH'rience  of 
every  aurist  in  hospital  practice.  Children  furnish  by  far  the  greater 
number  of  patienta.  The  ftxiter  perwrnaliy  has  removed  flics,  buss,  glass 
beads,  imitation  diamonds,  seeds  and  small  fruit  kernels,  a  bullet,  a  piece 
of  chalk,  and  a  piece  of  pencil  leatl. 

In  regard  to  the  influcTico  of  a  smaEI  foreign  suWtance  in  the  auditory 
canal,  and  the  suppowttly  urKcnl  need  of  its  prompt  removal,  two  facta 
should  be  impreaacd  upon  laymen  and  physicians  alike, — viz.  (1)  that  a 
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foreii^  Ixnly  may  remain  in  the  canal  for  a  Ioor  lime,  or  even  indef- 
tt-ithout  injury  to  the  ear  and  without  even  cautuhiK  dinturlianoe  of 
function;  and  (2)  that  unskilful  alteinpt«  at  removal  have  frequently 
destroyed  the  Ufiefulne«s  of  the  organ,  and  have  been  the  direct  cause  of 
not  a  few  deaths. 

HcuovAL  or  A  FonEioN  Body  bt  Means  of  the  Syringe. — Fortu- 
nately, the  great  majority  of  foreign  bodies  finding  their  way  into  the 
auditory  canal  can  lie  removed  without  injury  to  the  ear  by  meaiia  of  the 
vyiioge*  This  etatoment  applies  to  practically  all  smooth  substances 
nnaD  enovfdi  to  enter  the  bony  nii'»tus  without  having  to  overcome  resist- 
4Uice  at  the  bthniu?,  and  to  all  smooth  bodies  remaining  in  the  memhrano- 
cartilaginous  meatus  which  arc  not  large  enough  completely  to  fill  its 
lumen.  The  fountain  sjTinge  is  nut  suitable  for  this  purj^ose,  a  syringe 
I  with  which  the  current  forre  can  lie  regulated  by  hand  j>rrs.s>ire  Iwing 
^infinitely  more  effective.  Fig.  W  shows  a  nioLal  i^yringe  which  can  be 
Jized  by  boiUng  and  which  auitwers  this  purpose  admirably. 
Before  using  the  syringe  the  ear  should  be  examined  by  reflected  light 
[to  determine  an  nearly  ats  possible  the  size,  shape,  and  jmsitioii  of  the  kuI>- 
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stancp  to  be  rcmovod.  If  smiill  enou(rh  to  be  freeiy  movable  in  the  c&nal, 
a  fpw  injections  of  warm  boric  aciti  solution,  thi-  stream  beinfj  directed  a 
littlp  upward  /ind  bnckwanf  along  the  powterosLiiMTior  canal  wall.  Trill 
quii'klj'  exi)cl  it.  When  the  foreign  body  has  not  passed  beyond  the  isth- 
mus aiul  is  so  shaped  and  situated  as  in  leave  a  demonstrable  space  be- 
tween it  and  one  wall  only  of  the  canal,  the  stream  of  wat<T  should  be 
directed  against  thir?  upen  space.  In  such  a  case,  as  soon  as  the  water  has 
filli><i  tin'  space  between  the  foreign  substance  and  the  drum  membrane, 
the  priiieiples  of  hydraulic  pressure  are  brought  into  play,  and  tbe  intruder 
is  thrown  out  by  the  force  of  the  incn-astng  volume  of  water  behind  it. 
Were  the  stream  lutt  ho  riirrcted,  it  might  rt«uit  in  forcing  the  sulistance 
into  the  depths  of  the  tiony  meatus  where  its  expulsion  mJKht  be  less  simple. 

When  a  foreifni  botly  ajjpeure  completely  to  fill  the  lumen  of  the  mcro- 
brano-cartilaginous  canal,  it  m  clear  that  irrigation  will  not  dislodgeit 
and  may  carry  it  further  into  the  canal,  unless  the  stream  ran  be  made  to 
enter  the  space  between  the  intruder  and  the  drum  membrane.  When 
irrigation  is  employed  in  such  a  ca.sc,  the  auricle  should  be  drawn  out- 
ward and  backward,  and  a  rather  forcible  stream  directed  inward  and  a 
little  upward  and  backward  along  the  posterosuperior  canal  wall.  Fol- 
lowing this  method,  the  water  in  most  cases  reaches  the  fundu.<i  of  the 
canal,  and  the  substance  is  brought  away  with  the  return  current. 

Insecis. — When  insects — e.g.,  bugs — arc  seen  crawling  within  the  canal 
or  upon  the  drum  membrane,  it  is  well  l>efore  syringing  to  fill  the  meatus 
with  olive  oil.  This  dislodges  them  from  their  point  of  attachment  and 
facilitates  their  e.\puIsion. 

Seeds,  Peas,  etc.,  tn'thin  the  Canal. — Much  has  l>een  »aid  of  the  danger  in 
using  the  syringe  of  ciiusing  such  sulwtaiiceB  to  swell  and  tightly  occlude 
the  canal.  The  question  to  t>e  considered  in  such  cases  is  whether  the 
pea  or  seed  has  already  ber-ome  swollen,  or  is  so  large  as  to  render  its 
removal  by  irrigation  doubtful;  for  in  case  of  failure,  the  moisture  left  iu 
the  canal  wiJI  Iw  likely  to  render  subsequent  efforts  at  removal  more  diffi- 
cult. W^hen,  however,  the  seetl  or  pea  is  small  and  movable  in  the  canal, 
there  can  be  no  jjossible  danger  in  the  use  of  the  syringe. 

While  syringing  does  not  act  quite  so  effectively  upon  a  sulwtance  in 
the  depths  of  the  btuiy  meatus,  there  are  in  the  author's  opinion  excewl- 
Ingly  few  cases  in  which  a  foreign  body  lying  free  in  any  portion  of  the 
canal  can  not  by  this  method  lie  r<'moved  without  injury  to  the  parts. 

Casks  Reqcirinh  TtiE  Use  ok  IxsTnuMENTS.— While  the  syringe  is 
effi^tive  in  the  vast  majority  of  cases,  conditions  occasionally  prejwnt 
themselves  in  which  one  may  be  obliged  to  re«)rl  to  the  use  of  iostru- 
ntents.    In  this  category  may  be  included  the  following: 

i.  Peas,  seeds,  etc.,  of  such  size,  or  so  enlarged  by  the  effect  of  beat 
and  moistur*-,  as  to  be  no  longer  freely  movable  in  the  canal. 

2.  Solid  sul»stnnces  which  have  become  so  firmly  wedged  in  tbe  canal 
(e.g.,  at  Hie  isthmus  or  in  the  depths  of  the  bony  meatus)  as  to  require 
mechanical  dislodg(*ment. 
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3.  Solid  bodies  of  irrepilar  or  angular  shape,  pressure  of  wliit^h  is 
Icausing  inflammatory  suvlliiiK  of  tlie  mtmbnino-cartilaRinous  meatus. 
\A  deft  use  of  iii^ilruiiipnU  is  oftnn  the  only  means  of  relieving  this  condition. 

4.  Solid  substances  which  have  been  forcetl  into  the  bony  meatus, 
[widareyettoolarge  torepaiw  thoisthmnson  the  way  out.  exeept  in  rcspouse 

to  an  equal  amount  of  force.    Chiltln^n  oeeaiiionally  fti^ni^h  Kurli  liifiiancps. 
Choice  and  Use  of  hi^trumenis. —  In  the  author's  opinion  thr  safest 

I  instruments  for  removing  solid  substances  from  the  ear  are  thutie  typified 
in  ibe  acconipanyine  illustrations. 
The  hook  (Fig.  91)  should  present  a  terminalreetanKularbendaboul  3mm. 
in  length,  the  extremity  of  which  is  rounded  or  dull.  In  usinff  it  the  hook, 
or  terminal  l»end,  lying  fliil  against  the  rana!  wall,  is  carried  past  the  in- 
truding subf^tanee.    TTie  hamlle,  or  shaft,  is  then  rotated  so  that  the  hiwk 
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'squarely  engages  the  foreign  l>ody,  which  can  usually  he  easily  withdrawn. 
This  in  my  esT>erience  is  a  very  practical  little  instrument  M-hich  can  be 

Kfuccesflfully  employed  in  a  majority  of  castes. 

V  The  dull  nrig  curttte  {Fig.  92)  can  he  used  saffly  in  only  one  way :  it  should 
be  introduced  either  above  or  behind  the  bcwrly  to  he  removed, — i.e.,  be- 
tween it  and  the  roof  or  the  pwterior  canal  wall.  The  iKidy  is  tlu-n  crowded 
downward  or  forward  against  the  floor  or  anterior  wall,  and  thus  posh<>d 
outward  toward  the  orifice  of  the  eanal.     Pressure  with  llie  ring  curette 

»fnm  below  upward  is  always  dangerous,  for  the  reason  that  it  may  force 
the  substance  backward  upon,  and  even  through,  the  dnim  membrane. 
The  a  ttthor's  adjustable  ring  curette  ( Fig.  1)3)  is  practically  a  dul  1  ring  curette 
in  which,  by  sliding  forward  a  movable  rod,  the  ring  can  be  made  to  a&sume 
a  pcK^itiitnat  right  angles  tu  the  shaft.  Its  application  is  obvious.  The 
ring  in  the  straight  position  i»  carried  k-yond  the  substance  to  l>e  removed, 
and  then  changed  into  the  rectangular  position,  in  which  it  cannot  fail  to 
engage  the  intruder. 

The  ttTiter  htm  purposely  not  mentioned  any  form  of  forcep.H,  because 
he  believes  that  a  forceps  should  never  be  used  lor  removing  a  solid  Imdy 
from  the  auditory  canal.  The  two  raaiu  objections  to  its  use  may  be 
stated  as  follows: 
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1.  In  removinK  a  foreign  ^xkIj*  it  is  particularly  important  to  avoid 
any  injury  to  the  canal.  With  care  it  is  almost  always  possible  to  pass  a 
small  iustniDient  bptwecn  the  intruding  body  anil  one  wall  of  the  meatue 
without  injnry  to  the  latter.  With  the  forceps,  however,  one  has  in 
effect  simultiitH'oiisIy  to  paKi=  two  insirumfnts — i.e.,  the  two  forceps  I>ladn> 
— Ix'tween  oppo.*itc  sities  of  the  forcisn  body  and  the  corpespondinR  canal 
fi'allB.  Unless  tlie  budy  is  su  small  as  to  be  obviously  removable  by  the 
syritiRe,  the  danK;er  of  traumatism  i^  doubled.  Bleeding  in  cane  of  failure 
renders  further  effort  more  difficult. 

2.  The  chief  objection  to  the  forceps,  however,  is  the  daniier  of  push- 
ing the  offending  substance  further  into  the  canal.  Xot  infrequently  a 
Bolid,  smooth  eubfttanoc,  which  seems  cattily  and  safely  within  the  grasp  of 
the  forceps,  slips  from  its  blades  and  is  driven  further  toward  the  drum 
membrane.  Successive  attempts  may  result,  not  only  in  further  displace- 
ment, but  often  in  extensive  laceration  of  the  canal.  The  writer  has 
knowT\  more  than  one  ca-^e  in  which  the  drum  membrane  has  Ix-^'u  practi- 
cally destroyed  by  ibis  manccuvre,  the  foreign  body  being  Anally  pushed 
into  the  tympanic  cavity.  Every  cxpcriencpd  aurixt  has  met  with  such 
CH.'^es. 

Surfficat  Remoml  of  a  Foreign  Body  fnim  the  Mentm. — This  is  advisable 
whenever  it  becomes  evident  that  the  simpler  methcwlH  aUive  dracriljed 
can  not  be  employed  surce.-wfully  or  without  endangering  the  integrity  of 
the  organ.  The  conditionB  calling  for  operative  intervention  fall  chiefly 
under  two  heads, — vit.: 

(a)  Inflammatory  swelling  of  the  canal  so  occluding  it.**  lumen  that  ."unall 
instruments  cannot  l.»e  manipulated  within  the  meatus  without  danger  of 
injury  to  the  di^'per  parts.  ITnder  such  conditions  the  attempt  to  remove 
a  foreign  Ixidy  through  the  meatus  might  nwult  in  irreparable  injury  to 
the  ear. 

(b)  The  aurijii  has  occasionally  to  deal  with  cases  in  which  ill-advised 
or  unskilful  at1empt.s  at  removal  have  resulted  in  i*uch  traumatism  of  the 
canal  walls  that  the  exact  j^ize  and  petition  of  the  foreign  l«idy  and  the 
condition  of  the  tympanic  structures  can  not  Im;  determined.  I'ndiT 
such  conditions  further  attempt!*  at  removal  through  the  canal  are  apt 
to  result  in  further  injury. 

It  should  be  acceptf^d  as  on  axiom  In  practical  otolog>'  that  no  instru- 
ment should  be  introduced  into  the  meatus  except  under  inspection  by 
reftectiKl  light,  and  imder  conditions  permitting  one  to  know  positively 
its  exact  jMKvitioii  after  it  ha.«  entereci  tlic  bony  canal.  Obvioualy,  when 
the  canal  is  swollen  or  bleeding,  or  its  walls  torn  and  lacerated,  the  use  of 
instruments  can  not  lie  controlled  by  the  recognition  of  familiar  land- 
marks. Under  Micli  circumstances  the  attempt  to  carr>'  an  instrument 
lieyond  a  fon-igr  substance  may  rc-^ult  in  serious  injur>'  to  Important 
tympanic  structures,  or  even  in  dislocatlun  of  the  8t.a[>es  from  the  oval 
winddw.  Bezold  Is  authority  for  the  statement  that  euch  accidents  have 
been  responsible  for  many  deaths. 


Stiidentfl  of  otology  will  do  well  li>  hear  in  mind  and  adhorr  strictly  to 
the  followinR  rule:  Whenei'>er  Ihe  iiumbrano-cartiUiQinous  canal  is  acutely 
injlatiuxi,  no  attempt  should  be  ninde  la  remove  a  foreign  bmttj  even  from  the 
outer,  or  membranous,  pdriion  of  the  meatus,  wiihoul  having  the  patient  under 
the  in/tuencf.  of  a  general  anttgthetic.  With  the  patient  una'sthotiicd,  it  is 
usually  pwsihie,  even  tn  the  presence  of  modi'rato  inflammation,  to  remove 
through  the  canal  a  foroiRn  substance  which  has  not  passed  into  the  bony 
meatus. 

The  atepa  of  the  operation  for  removinp  a  foreign  body  from  the  depths 
of  the  bony  meatus  are  as  follows:  A  curvilinear  incision,  following  the 
curve  of  the  auricular  attachment,  is  maile  over  the  mastoiti  prucess.  This 
incision  parses  tlirough  all  the  soft  tissiips,  inrhiding  the  periost^^nm,  down 
to  the  bone.  The  periof:teum  in  carefully  elevated  anteriorly,  and  the  lin- 
ing membrane  of  the  bony  cana!  separated  from  its  walls  by  means  of  a 
small  curved  elevator.  Under  tractiuri  the  membranous  canal  is  usually 
torn  from  il«  attachment  1o  the  armulus  tynipaTiicus  and  the  drum  mt-ni- 
brane,  and  the  auricle  is  folded  forward  upim  the  face,  drawiiiK  with  it  the 
membranous  canal  out  of  ihe  bony  meatus.  It  is  now  an  easy  matter  to 
remove  the  foreign  Iwdy  u-ith  forceps  or  other  inKtrument,  unless  it  has 
t>een  forced  through  the  drum  nietEtbraue  by  ]>r<'viou.s  manijiulation,  and 
lies  hidden  within  one  of  the  recesses  of  tlie  l\-mpftnic  cavity.  After  the 
intruder  has  been  removed,  the  parts,  having  been  re-sterilized,  are  re- 
placed in  position,  and  the  posterior  wound  Huture<l.  The  membranous 
lining  of  the  bony  canal  is  held  in  place  by  a  light  packing  of  sterile  gauze. 
If  osepeis  has  been  carefully  observed,  the  wound  rcsiultinB  from  this 
operation  usually  licals  pr<«nii>lly. 

In  certain  ca.'^:-s  it  will  U-  found  that,  as  a  result  of  previous  til-advised 
attempts  at  its  removal,  the  foreign  body  has  been  forced  through  the 
drum  membrane,  and  therefore  lies  within  the  tympanic  cavity  projier. 
Under  such  conditions  it  may  be  nec«;s»ary  to  enlarge  the  oiM'ninR  in 
the  drum  membrane  or  even  to  remove  it  in  order  to  locate  the  object 
which  has  been  the  cause  of  so  much  needless  injur>'.  In  two  cases 
operatwl  uimn  by  the  writer,  the  drum  membrane  had  been  torn  and 
lacerated  beyond  any  hope  of  repair,  before  the  patient  came  under  his 
care. 

RMDOVal  of  Cerumen  from  the  Meatus. — The  secretion  of  cerumen, 
or  "ear-wax,'"  i«  confined  to  the  area  of  dij^tribution  of  the  ceruminous 
glands  in  the  outer  part  of  the  memhrano-cartilaginuus  meatus.  In 
amount  it  varies  in  ditTereut  individuaU  from  a  very  thin  layer  lining  the 
outer  end  of  the  canal  to  large  nioxses  completely  nneludiiig  its  lumen. 
In  a  certiun  proportion  of  cases  there  is  practical  absence  of  cerumen  so 
far  as  the  eye  ran  detect.  These  differences  may  occur  in  ears  which  are 
otherwise  perfectly  nomial.  Ordinarily  the  cerumen  is  ooidiiicil  tu  the 
outer,  or  membranous,  portion  of  the  canaL  In  wwnc  cases,  however,  in 
which  there  is  no  automiitic  elimination  or  extrusion  of  the  cerumen 
formed,  the  last  to  be  secreted  pushes  the  previously  formed  mass  further 
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inward  towat'd  Die  drum  ineiiibraiie.  and  l\m  prucesMi,  repeating  itself, 
finally  completely  &\ii*  t}ie  meatus. 

When  present  in  the  meatus  in  masses  large  enough  to  dii^turli  or 
endanger  the  audit<jry  function,  cerumen  becomes  practically  a  forvign 
body,  which  flhould  be  removed.  Tlie  method  of  remo\-ing  it  call?  for 
but  brief  notice  here,  since  it  is  effected  by  practically  the  same  meaf^um 
as  have  been  described  for  reniovint^  foreijcn  substances  finding  their  tray 
into  the  cap.  In  the  vast  majority  of  cases,  even  lar^e  niaswy  of  ceniinen 
may  be  removed  easily  and  without  injury  to  the  canal  by  means  of  the 
syringe.  As  oecoflional  exceptions  to  this  rule  may  be  mentlonod  tbe 
following  conditions: 

(a)  The  presence  of  large  massefl  of  tightly  impacted  cenimMi  com- 
pletely cloi^ing  the  rnemliruiHM'artilaginous  eanal.  In  such  a  caw  the 
stream  of  water  from  tbe  syringe  may  play  upon  the  obstructing  mass, 
exerting  no  influence  upon  its  position.  If  we  can  insinuate  a  dull  ring 
curette  or  other  Hiiall  instrument  betxveen  the  roof  of  the  canal  and  the 
cerumen,  we  may  by  cnwhitig  tlie  latter  downwanl  be  able  to  create  a 
passage  by  which  tlic  irrigation  Huid  may  reach  the  fundus  of  tbe  canal. 
By  directing  the  stream  along  this  pathway,  the  cerumen  will  in  many 
cases  be  quickly  expelled.  Sliould  this  fail,  it  may  l>e  m-cessary  to  intro- 
duce a  hook,  or  the  angular  ring  cun^tt*.  into  the  space  above  described 
and  remove  the  cerumen  by  direct  traction. 

(b)  A  second  condition  for  which  the  i«yringe  is  inadequate  is  found 
in  cases  in  which  the  whole  canal  from  the  external  orifice  to  the  drum 
membrane  is  filled  by  a  solidly  pnckcd  mass,  prolmbly  representing  the 
acrunuilation  of  years.  Such  an  Hrrumulation  is  ii.sually  composed  of 
cerumen  intci-mixed  with  layers  of  exftiliated  epithelium,  finally  becom- 
ing welded  into  an  exceedingly  hard  and  impervious  mass.  This  condition 
is  made  known  t^)  us  first  by  the  inefficacy  of  the  syringe,  and  second  by 
the  sense  of  solidity  and  n.'si»tanc'e  which  it  imparts  to  the  probe  or  curette. 
In  this  condition  I  believe  that  it  is  not  always  best  to  attempt  to  remove 
tbe  entire  mass  at  one  sitting.  If  we  can  succeed  in  passing  a  dull  ring 
curette  for  a  short  distance  lietween  the  canal  roof  and  the  obstnicting  body, 
we  may  be  able  to  force  the  ring  down  into  it,  and  thus  by  traction  with- 
draw the  entire  mass,  or  a  portion  of  it.  If  only  a  part  of  the  mass  comes 
away,  we  may  pn)ceed  in  like  manner  to  remove  piecemeal  so  much  of 
what  remains  as  can  Ijc  dii^ludged  witliout  injury  to  the  canal.  As  soon, 
however,  as  we  find  ourselves  in  danger  of  injuring  the  canal  walls,  it  is 
better  to  desist.  We  now  direct  the  patient  to  fill  the  meatus  night  and 
morning  with  a  solution  of  bicarbonate  of  soda  (gr.  xx  ad  5i),  and  to  irri- 
gate the  ear  orici'  daily  with  a  W!U"m  solution  uf  lioritr  acid  (5j  to  the  pint). 
If  in  two  days  this  has  not  resulted  in  clearing  the  canal,  we  ^ihall  in  most 
cases  find  the  masti  so  much  softened  that  we  shall  have  little  difficulty  in 
removing  it. 

In  using  the  syringe  for  the  removal  of  cerumen  or  other  foreign 
boflies  from  the  meatus,  it  is  often  nece»<sary  to  employ  a  stream  of  con- 


ibic  force.  Tliis  often  at  the  time  causes  tlir  patient  coitsiilerahiB 
jttibinf^ort,  and  leaves  the  drum  memhrane  exceedingly  red.  The  con- 
gestion thus  rau5ed  quickly  Bubsides.  however,  and  1  have  known  of  no 
caaM  in  which  injury  or  influnimatioii  hs.s  l>een  caused  hy  this  procedure. 
Exostoses  of  Ihe  Osseous  Meatus ;  Bony  Outgrowths  from  the 
Walls  of  tbe  Bony  Canal.— But  little  is  known  of  the  iHlolopy  of  then? 
growths.  vVccnrdinft  to  BezolJ,  they  represent  a  condition  rarely  or  never 
deveUijied  l>efore  piilKTty.  They  are  multiple  oftener  tlian  Hingle,  ajiiM'iu-- 
inR  oftencst  on  the  anterior  and  posterior  walls.  When  one  gnjwlh  tmly 
is  present,  the  anterior  wall,  near  the  attachment  of  the  dnira  membrane, 
ia  the  most  common  sit^.  A-s  seen  by  refirctM  light,  they  appear  as  small, 
rounded  protulH-rance?!,  covered  by  normnl  skin,  into  the  lumen  of  the 
canal.  Palpation  nith  a  silver  probe  shows  them  to  bo  hani  and  rathir 
jnsensitive  to  pre-ssTire. 

■    It  is  rare  for  thew  ^owtlts  to  occlude  Ihe  canal  completely,  and  the 

^earin)?  is  not  Ui<ually  noticeably  impaire<l.     Only  in  the  caj^e  of  acute 

middUwar  suppuration  do  exostoses  of  the  canal  cause  anxiety,  and  then 

only  if  they  are  sufficiently  large  to  interfere  with  drainage  or  the  proper 

tanagcmcnt  of  the  tympanic  legion. 
Tkeatuent. — Usually  none.  I'nless  occhiding  the  canal  or  unfavor^ 
(ly  influencing  the  course  of  a  middle-car  lesion,  removal  is  not  indicated. 
Should  coniiitioiift  arise  rendering  removal  imperative  the  method  of 
accomplishing  this  depends  ui>on  the  chaructT  of  the  growth.  If  it  is 
attached  to  the  bony  canal  wall  by  a  slender  pedicle,  it  may  be  on  easy 
matter  to  detach  it  by  a  single  light  tap  upon  a  narrow  cluscl,  tbe  edge 
of  which  is  held  in  firm  contnci.  with  the  oanil  wall  at  the  point  to  which 
the  pedicle  is  attached.  ^\'lH-n,  however,  (he  growth  is  aftaelird  liy  a 
broad  base,  no  attempt  should  be  made  to  remove  it  through  the  nicnibrano- 
cartilaginous  meatus.  In  such  a  case  it  is  far  safer  to  nifike  a  curvilinear 
inci.>«ion  l>ehind  the  ear  and  carry  the  auricle  forward  upon  the  face,  sepa- 
rating and  lifting  the  membrfino-eurtilaginous  meatus  out  of  the  bony 
canal,  llie  Inmy  growth  may  then  be  removed  by  means  of  a  smail  chisel 
or  gnufic,  or  it  may  Ih?  practical  ami  safe  to  introduce  a  small  sharp  bone 
curette  and  remove  it  from  within  outward. 
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CHAPTER  V. 

CUSBS  OP  ACUTE   Tl'MPANIC  DISEASE. 

The  conditions  which  predispose  to.  or  exeite,  mitltllf-fljir  inBammation 
may  give  rise  to  the  mikltwt  type  of  tympanit:  congestion  (»r  to  the  severest 
form  of  Riippurativo  otitis  media.  That  Li  to  say,  it  Ls  not  possibin,  in  the 
litfht  of  our  pn-sent  exporiciipe  and  knowIcdRts  to  Ppeok  doffraaticaliy  of 
one  group  of  etiological  factors  as  producing  the  milder  ear  lesions  and  of 
another  a.s  resiwini^iljle  for  the  severer  tyiten  of  tynij>anic  disease.  It  will, 
thereforf,  enable  us  to  avoid  much  ui*lei*8  repetition,  and  also  conduce  to 
a  clearer  and  more  practical  view  of  the  subject,  to  Ht»eak  first,  of  the  causes 
of  acute  tympanic  inflammation  in  general.  It  will  then  huHice  to  mention 
with  each  rccogniBcd  type  of  otitis  media  the  causes  to  which  it  is  most 
often  traci'able. 

PredisposinK  Causes. — Of  predisposing  constitutional  conditions  but 
little  may  be  »ai<l  beyond  the  fact  that  conditions  of  lowered  vitality 
render  the  indixHdual  more  susceptible  to  suj>purative  middle-ear  lesions 
than  arc  the  physically  and  cotistitutionally  robust.  Only  in  this  way  caa 
|}e  exptaineil  the  enunnuus  prevalence  of  suppurative  otitis  media  among 
the  ill-nourished  and  poorly  housed  children  of  the  poorer  clarts  of  tenement- 
house  dwellers  in  the  large  cities.  The  exti-'nt  of  this  predisposition  is  not 
generally  recognized  either  by  the  laity  or  by  the  medical  profession,  for 
the  reason  that,  when  drainage  from  llie  ear  has  once  Ix^'ii  established  Ijy  a. 
large  perforation  in  the  dmin-liead.  the  little  patients  suffer  no  pain  and 
usually  no  constitutional  symptoms  sufficiently  pronounced  to  attract 
attention.  Should  any  physician  in  large  dispensary  practice  among  chil- 
dren care  to  investigate  the  truth  of  these  statemcnt-s,  he  may  do  .so  by 
making  syi^temutie  aural  exuniinatiuns  in  any  lar^e  t^eriea  of  casiftt.  Such 
a  series  of  examinations,  if  the  rcsulta  were  carefully  noted  and  the 
nuiniter  of  cases  examined  were  sufficiently  large,  would  not  only  Ije  in- 
structive to  him,  but  might  form  the  basis  of  a  record  of  considerable  value 
alike  to  otologists  and  1o  jihyslcians  generally. 

Ac;e, — Children  umioubtedly  suffer  more  frequently  from  acute  middle- 
ear  disease  than  adults.  This  is  due  in  part  (aj  to  the  inHucnce  of  pharjii- 
geal  adt'tioids,  which  are  ofteiicr  present  during  cliildhtKHl  than  in  ailull  life; 
(b)  tij  the  greater  *iusceptil>ilily  of  children  to  the  acute  infectious  dixeaw* 
which  so  often  give  rise  to  otitis  media;  and  (c)  to  certain  anatomical  dif- 
ferences in  the  Kustachian  tubes  in  infancy  and  younji  childhood  as  com- 
pared with  the  adult  type.  The.se  difTerenecs  are  dcscribwl  in  the  chapter 
dealing  with  the  anatomy  of  the  conducting  apparatus. 

Nasal  Oiistructiox.  —  Undoubtedly  the  most  potent  predisposing 
cflu^e  (if  tympanic  disease  is  to  be  found  in  cmulitions  interfering  with 
nasal  respiration.    Here  i^ain,  witli  ri'gard  to  acute  otitii)  media,  cliitdren 
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the  greater  sufferers.  The  presence  in  the  nasopharj'nx  of  large 
masBes  of  adenoid  tit^sue,  with  or  without  great  enlargement  of  the  faucJal 
tonsils,  constituti^s  a  constant  menace  to  the  earn*,  which  can  be  corrected 
Only  hy  ri'raoval  of  the  growth.  The  important  relation  of  adenoids  to 
tympanic  disease  is  made  clear  by  the  following  facts,  which  may  be  veri- 

by  any  physician  who  will  take  the  timt>  and  trouble  to  do  so: 

(1)  A  majority  of  all  raM:»  of  aoit^!  otitis  media  in  children  occur  in 
ose  suffering  from  adenoids, 

(2)  C'onvers*'Iy.  examination  of  any  series  of  children  suffering  from 
pnoids  will  Hhow  In  a  majority  of  case«  »ome  pathological  condition  in 

or  both  ears. 

(3)  Children  with  large  adenoid  growths  rarely  pass  through  a  severe 
anthematous  attack  without  aural  complication, — i.e.,  without  some 
ade  of  tympanic  inflammation.    And, 

(4)  Conversely,  children  without  hj-pertrophy  of  the  pharjTigeal  and 
aucial  tonsils,  or  in  whom  adenoids  have  beeti  sucrt^j«fidly  renioved, 
usually  pa^  through  the  infectious  diseases  of  childhood  without  middle- 

intianiniation. 

Among  other  lesions  interfering  with  nasal  respiration  are  the  following, 

which  more  commonly  give  trouble  in  adult  life:  Marked  deviations  to  one 

or  the  other  side  of  the  nasal  s^'ptum:  septal  ecchondroscs  or  exostoses 

(commonly  callwl  spurs);  hypertrophic  rhinitis.    These  conditions  predis- 

primarily  to  catarrh  of  the  nrisoiiharynx  and  nu'nihrano-cartilaginous 

rtion  of  the  Kustachian  tube,  and  secondarily  to  miildle-car  inflfin^mation. 

Exciting  Causes. — Acctb  Rhinitis. — Acute  middle-ear  inflammation 

curs  Very  fret^uently  as  an  accompaniment  or  immediate  sequela  of 

ute  eoryjta,  the  common  "cold  in  the  head."    The  author  has  made  a 

abit  of  questioning  his  dispensary  pmtients,  as  well  as  those  in  private 

ractice,  as  to  conditions  or  causes  to  which  an  existing  acut*-  otitis  might 

be  trace<l.    That  it  followed  "a  spvt*re  cold"  is  a  very  friKjncnt  answer, 

ut  even  more  numerous  are  the  cases  in  which  absolutely  no  data  upon 

hich  to  base  a  tlit-ory  as  to  its  causiition  can  lie  eliciled  from  the  patient. 

hcse  cases  can  hardly  be  regarded  as  iiliopathic,  and  are  probably  to  be 

lained  as  having  fotloived  a  mild  coryea,  or  nasopharyngeal  catarrh, 

hich  has  escaped  the  patient's  memory.    The  writer  believes  that  mo-re 

eaMs  of  acule  olUi*  medtn  rtnult  frtim  a  simpU^  namiphnnjnjfitis,  acting  upon 

an  ituiividuoi  in  ichom  strongly  predisposing  conditions  exist,  than  can  be 

'ced  to  all  other  exciting  causes  combintd. 

Acute  Infectious  OisBASES.^-Just  what  percentage  of  caaeit  of  the 
te  exanthemata  give  rise  to  acute  aural  disease  has  not  been  deter- 
mined. The  author,  as  aurat  surgeon  to  the  Willurd  Parker  Ho*-pital 
(New  York  city  hospital  for  infectious  diseases),  has  had  some  op|x>r- 
tunity  of  oliserving  the  aural  complications  of  certain  infections — -notably 
in  scarlet  fever  and  diphtheria.  Taking  these  diseases  for  purposes  of 
comparison,  he  would  say  that  at  lea.>*t  10  per  cent,  of  all  rase  of  scarlatina 
d  5  per  cent,  of  all  e&<^s  uf  diphtheria  develop  some  form  of  acute 
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tympiinic  (Iuk-um-.  Were  the  ears  of  all  children  siifTeriiiK  from  theee 
d»ease$  examined  daily,  there  is  little  doubt  that  a  larger  percentage  of 
cases  of  acute  tympanic  disease  would  be  diagnosticated  tlian  is  repre- 
sented by  those  usually  attracting  the  physician's  attention.  Measles  gives 
rise  to  acute  Buppurntivp  otitis  media,  oft^n  of  severe  type,  and  in  n  percent- 
age of  cases  probably  falling  little  short  of  that  associated  with  scarlet  fever. 

As  to  the  cj:»mparative  average  severity  of  the  aural  lesions  complicat- 
ing the  various  exanthemata,  it  may  be  said  that  tlie  purulent  utilis  media 
associated  with  measles  is  of  severe  average  type,  and  that  the  percentage 
of  cases  developing  suppurative  ma-^toiditis  is  particularly  large.  The 
tympanic  inflammation  complicating  scarlatina  comes  next  to  that  asaod- 
ateei  with  measles  in  the  frequency  with  which  the  mastoid  cells  become 
infected.  Another  very  serious  and  cliararterif'tic  feature  of  scarlatinal 
otitis  media  is  the  astonishing  rapidity  with  which  the  drum  membrane 
may  lie  actually  destniyed.  The  writer  has  seen  cases  in  which  tlie  pos- 
terior segment  of  a  perfectly  normal  drum  membrane  has  undergone  almost 
complete  disintegration  within  a  few  daj-s  of  the  onset  of  a  scarlatinal  otitis 
media.  The  destruction  of  tlie  drum-head  is  in  some  cases  so  rapid  and 
extensive  as  to  render  it  imjwissihle,  after  the  systemic  disease  has  run  its 
course,  for  the  tympanic  defect  to  be  repaired  and  the  middle  ear  to  n>gaia 
its  normal  condition.  This  explains  the  very  large  percentage  of  clinic 
patients,  sufTering  from  chronic  suppurative  otitis  media,  who  trace  their 
aural  lesions  back  to  an  attack  of  scarlet  fever. 

As  compared  with  mea.slee  and  scarlet  fever,  the  aural  complications 
of  dii>htheria  are  both  infrequent  and  mild.  There  is  greater  danger  of 
extensive  destruction  of  the  drum-head  than  of  rapid  and  serious  involve- 
ment of  the  mastoid  cells.  As  with  other  infectioa*^  diseases,  however, 
difTcrent  epidemics  vary  gn-atly  in  the  lyjie  of  atiral  lesions  produced. 
While  in  New  York  during  the  past  three  or  four  years  the  aural  compli- 
cations of  diphtheria  have  been  of  comparatively  mild  type,  the  author 
recalls  certain  seasons  in  which  the  disease  gave  rise  to  many  instances  of 
severe  tymi>anic  and  mastoid  suppuration.  Among  the  further  results 
of  such  lesions  he  recalls  one  fatal  (.■one  of  brain  aliscess,  several  cases  of 
purulent  leptomeningitis,  and  a  stilt  greater  number  of  cases  of  infective 
sigmoid  sinus  thmmlKi^is. 

Cirippe.  or  influenza,  is  a  frequent  cause  of  more  or  less  severe  purulent 
otitis  media,  which  In  certain  epidemic*  shows  a  marked  tendency  to  rapid 
involvement  of  the  mastoid  cells. 

Typhoid  fever  is  a  comparatively  rare  factor  in  the  causation  of  acute 
tympanic  disease.  The  aural  lesions  are  in  no  way  distinctive,  or  different 
from  those  occasionally  accompanying  other  wasting  diseases.  The  end 
of  the  third  week  and  throughout  the  fourth  week  jire  said  to  cover  the 
period  during  which  aural  lesions  are  most  likely  to  develop. 

Parotitis,  or  mumps,  ha})pily  seldom  causers  tympanic  suppuration. 
When  the  ear«  do  become  infected  as  a  result  of  this  disease,  the  labyrinth 
as  well  as  the  tjTnpaniim  is  not  infrequently  involved.     This  form  of 
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punotitis  may  follow  the  usual  course  of  a  suppurative  labyrinthitis;  or 
Ihe  ve^tihnitar  s>-inptoms  may  rapidly  nubsidf.  Iraviog  in  their  wake  cx- 
trrmo  or  even  total  deafness.  It  is  one  of  the  unhappy  consequences  of 
this  lei^ion  that  the  deafness,  if  pronount'ed.  i«  &\)t  to  be  ])prmaneni.  Par- 
tial restoration  of  the  cocliUar  function  is  said  in  certain  cases  to  have 
been  oht^rved.    Usuallj'  no  improvement  occurs. 

External  CAUftEa, — Most  of  these  are  conditions  which  give  rise  to 

al  or  nosopharv-nReal  consc-Mion.  Thus,  sudden  or  prolonRed  exposure 
to  cold  or  RettinR  the  feet  wet  may  cause  |{rii>pe.  pharynpitis,  or  only  an 
acute  rhinitis,  any  of  which  conditions  may  lead  t^  acute  tympanic  disea<ie. 
Inhalation  of  irritating  vapors  may  avi  in  much  the  same  way.  Tluis,  the 
use  of  fast  automobiles  by  exposing  the  indivi<lual  t*  sudden  chilUn«  of 
ihe  !-urface  or  to  the  inhalation  of  heavily  dust-laden  air,  iias  been  respon- 
aible  for  some  ca.>«es  of  acute  otitis  media. 

The  Nasal  Dottche. — The  nasal  douche,  so  frequently  advised  by  some 
fhinolof^ts  and  in  some  clinics,  is  doubtless  absolutely  necessaiy  in  certain 
cases  of  o7a»ia  or  of  advanced  atrophic  rhinitis.  It  is  also,  however,  a  not 
infrequent  cause  of  acute  otitis  media.  C!ases  of  aural  disease  oripnating 
in  this  way  are  known  to  every  auri*t.  The  author  knows  of  at  least  one 
caae  in  which  the  use  of  the  na^vA  <Iouelie  was  flireclly  followed  by  acute 
suppurative  inflammation  with  niHslcid  involvement  of  Iwlh  ears.  Ofjerfl- 
tion  upon  both  maifToids  revealed  pus  and  extensive  caries  throuRhout 
both  processes.  In  this  case  the  patient  ,«aid  that,  on  usiuK  the  douche  for 
the  tirsi  time,  he  choked  sliphtly  and  "felt  the  Huid  go  to  the  ears."  It 
ts  certainly  safer,  so  far  as  the  ears  are  concerned,  to  pn^cribo  a  nasal 
spray  (atomixer)  in  place  of  the  douche  in  all  cases  in  which  the  nasal 
douclie  is  not  absolutely  necessary-. 

SwnmminB  or  diving  in  cold  water  is  anotluT  prolific  cause  of  acute 
aural  djs(?ase,  which  brings  many  recrtiits  to  the  aurist  and  aural  clinic 
with  each  return  of  the  swimming  season.  It  is  probable  that  this  cause 
act*  in  two  ways — \-iz.  (1)  through  water  taken  into  the  mouth,  some  of 
which  is  prop<'!leil  through  Ihe  Eu>faehian  tubes  to  the  middle  ear;  and 
(2)  by  the  impact  of  the  water  against  the  mcmbrana  tj-mpani.  It  is  to 
be  guanUHl  against,  therefore,  (a)  by  sto]>pinB  the  ears  by  means  of  a  wad 
of  moisteoed  alworbent  cotton,  and  (b)  by  care  to  avoid  choking  or  violent 
efforts  lo  expel  water  token  into  the  mouth  or  nose  while  under  water. 

In  a  general  way  the  alxive  comhlions  may  be  said  to  constitute  the 
chief  etiological  factors  in  the  various  t>*pes  of  acute  mid<lle-ear  disea.se. 
Their  importance  in  otology  is  obvious.  The  aurist  who  relieves  the  symp- 
toms of  an  acute  attack,  but  takes  no  thought  of  precautions  to  prevent 
recurrenciw  or  the  development  of  the  itisidinu.H  chronic  prciccs«rs  wliich 
may  follow,  hardly  fulfils  his  whole  duty  t^jward  the  patient.  And  this 
obligation  can  be  met  only  by  careful  consideration  of  the  underlying 
causes  in  each  case  of  tympanic  disease.  If  we  consider  what  might  be 
accomplished  in  the  way  of  preventing  aural  disea.si',  the  responsibility  of 
the  general  practitioner  is  quite  as  great.    In  no  branch  of  preventive  mcdi- 
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cine  are  the  pcesibilities  greater.  If  it  were  more  fully  realiaed  that  the 
presence  of  adenoids,  when  sufficiently  large  lo  interfere  in  any  degree 
Willi  nasal  respiration,  almost  invariably  causes  tympanic  cvngestioQi 
that  their'reraoval  minimizes  the  danger  of  tympanic  infretion;  that  the 
infectious  diseaws  of  childlKHtd  give  riBO  to  suppurative  otitis  media  more 
frequently  tlian  acute  articular  rheumatism  gives  ri*e  to  endocarditis',  it  is 
clear  that  the  prevalence  uf  aural  disease  among  people  uf  all  ages  might  W 
very  appreciably  reduced. 

Occupation  and  Habits  as  Causes  of  Aural  Disease.— ^That  certain 
oecupalions  and  habits  may  predispose  to,  or  excite,  aural  disease,  there 
is  no  room  for  doubt.  Recognition  of  this  faet  and  olwervation  of  wrtain 
forms  of  aural  disorder  thus  induced  have  led  to  their  being  spoken  of  aa 
"occupational  diseases.*'  This  is  an  unscientific  term  which,  however,  has 
served  a  useful  purpose  in  directing  attention  lo  certain  vicioua  influences 
which  should  as  far  a^  pue^ible  be  guarded  against.  Certain  occupations 
and  certain  habita  predispose  to,  or  cause,  certain  forms  of  aural  disea^, 
but  there  is  no  evidence  that  the  diseases  in  question  differ  in  pathoit^y 
or  syniptomatolog)*  from  the  corresponding  di!w>r(lcrs  due  to  otlier  causes. 

Among  the  habits  or  occupations  which  oi;i;asionally  cau»)  aural  disease 
or  disorder  may  be  mentioned  the  following:  (I)  The  habitual  or  frequent 
use  of  certain  drugs,  —  e.g.,  tobacco,  alcohol,  the  w)al-tar  products 
(pbcnacetine,  etc.).  (2)  Occupations  in  which  the  individual  habitually 
breathes  heavily  dust-taden  mr.—t.Q.,  railroad  engineers,  firemen,  con- 
ductors, and  others  employed  upon  fast-moving  trains;  chaufTeurs;  street- 
sweepers,  etc.,  etc.  (;i)  Occupations  mihjectjng  the  individual  to  the 
constant  or  frequently  recurring  influence  of  loud  noises, — eg.,  black- 
smiths, boiler-makers,  naval  and  field  officers  and  men  subjected  to  the 
reports  of  heavy  ordnance,  worki-rs  in  factories  who  are  wiiijeded  to  a 
constant  roar  of  machinery.  (4)  Occupatiuns  requiring  sudden  or  prolonged 
changes  uf  air  iireK>ure,  (a)  upon  the  drum  membrane,  as  in  the  case  of 
caisson  workeri",  or  (b)  within  the  tympanum, — e.i;.,  comet-players  and  per- 
formers ujKjn  wind-instrument.s  generally.  {'))  Workers  in  substance*!  con- 
taining certain  syf^temicpoisonis, — c.p.,lea<l,  arsenic,  phosphorus,  anihne,  etc. 

In  con.sidcrati<m  of  the  many  who,  though  subjected  to  one  or  other  of 
the  alx)vc  influences,  escape  wholly  any  untoward  result,  one  is  forced  to 
assume  that  individual  i<iios>'ncra.><y  or  especial  vulnerability  to  certain 
influences,  or  substantial  powers  of  resistance  to  the  same,  must  eonsti- 
tute  in  some  paws  a  determiniuK  factor.  It  U  also  necej*»ary  to  assume  that 
In  many  ea.ses  the  cau.«al  factor  may  act  in  two  ways,— I'.f.,  either  upon 
the  flound-tonducting  mechanism  or  upon  the  bb>Tinth  or  auditor)'  nerve. 
,  Ab  t«  the  varying  sn.sceptil)ility  of  different  individuals  to  certain 
influences,  toliacco  and  alcohol  furnish  notable  examples.  Thus,  one  man 
may  be  able  to  smoke  habitually  large  numbers  of  cigars  daily  and  to 
drink  wine,  beer,  or  whiskey  in  confllderable  amount  without  any  determ- 
inable iiijdrious  effect  u|»on  bis  ears,  while  another  suffers  regidarly  from 
any  excesrive  indulgence  in  cither. 
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Tobacco  in  suscpinible  subjects  may  affect  the  ears  injuriously  in  two 
ways, — I.C.,  (a)  by  inducinR  venous  oonRestion  or  catarrh  of  the  tubal 
■znucoaa,  this  giviiiK  rii^  to  alterations  of  intratympanJc  pressure  and  ten- 
'Bion;or  (b)  more  rarely,  may  induce  a  slow  and  insidious  form  of  auditory- 
nerve  deafness.  A  colh-URiic  of  the  ivTiter  wlin  has  been  an  hahitiial  though 
moderate  smoker  of  cigars  has  been  obliRed  to  give  up  smoking  on  account 
of  Ihe  aural  s>'mptom9  induced.  He  states  that  whenever  he  is  tempted 
to  smoke,  even  in  moderation,  he  regularly  experiences  tinnitus  aurium 
and  A  sense  of  fulness  and  oeeluaion  of  the  ears,  which  as  regularly  disap- 
pear after  a  few  days  of  alwlention  from  tobacco.  In  such  a  case  the  aural 
»s>'mptoni«  are  clearly  due  to  a  mechanical  interference  with  the  functiooal 
acti^nty  of  the  Eustachian  tubes. 

As  to  the  influence  of  alcohol  upon  the  ears,  while  it  is  generally  ad- 
mittofl  that  alcoholic  exoew^es  may  be  injurious  to  the  audltor>"  as  to  other 
cranial  nerves,  a  search  of  the  literature  yields  little  that  bears  itirectly  on 

•  the  subject.  The  most  authentic  and  apparently  tj-pical  cases  reported  are 
those  of  two  university  students  observed  by  the  late  Professor  Bezold. 
These  patients  experienced  sudden,  very  market!  loss  of  hearing.  Careful 
functional  te;-ts  deinonstrate<l  a  type  of  doufnesa  eharacteristie  of  labyrin- 
thine rather  than  of  tjTnpanic  disease.  Interrogation  elicited  the  fact  that 
both  patients  had  for  some  months  bcpn  in  the  habit  of  consuming  enor- 
mous quantities  of  beer.  All  indulgence  in  alcoholic drinl^s  was  stopped,  fol- 
lomng  which  there  was  a  gradual  but  complete  restoration  of  hearing  power. 
Characteristic  alwjhoUc  deafness  is  probably  in  most  cases  dependent 
Upon  a  neuritis  of  the  auditorj-  nerve,  which,  if  the  cause  in  not  removed, 

I  leads  to  degenerative  ehnnges  and  permanent  deafness. 
Occupations  subjecting  their  followers  to  more  or  less  constant  breath- 
ing of  dust-larlen  air — e.g.,  railway  eniplnyi'-s,  chauffeurs,  workers  in  dust- 
filied   factories,   etc. — are  naturally  productive  of   nasoyiharyngeal   and 
tubal  catarrh  and  the  type  of  deafness  characteristic  of  the  tympanic 
changes  seeondar>'  to  such  lesions. 
Occupations  in  the  pursuit  of  which  the  individual  is  subjected  to  the 
ear-strain  or  shock  of  constant  or  very  loud  noises,  give  rise  to  two  types 
of  deafness,  both  of  which  are  due  to  labyrinthine  injury  or  disturbance. 
Blacksmiths,  machine-workers,  workers  in  factories  in  which  a  constant 
whirr  of  nmehinery  is  heard,  suffer  sooner  or  later  a  diminution  of  hearing 
which  is  of  the  type  chiir.icteristic  of  a  lab\Tinthine  or  ncn'c  lesion.    In  the 
case  of  continuiHifl  or  frequently  recurring  noises,  it  is  su]ip»sed  that  the 
^iDore  or  less  prolonged  irritation  of  the  auditory  nerve  filament*  Icatls  in 
^■time  to  degenerative  nerve  changes  of  which  the  lo.'w  of  auditory  acuteness 
Hluk^^-'Al  manifestation.    The  auditory  nerve  changes  in  these  cases  arc 
^Bnibably  in  some  degree  analogous  to  those  induced  by  Sicbcnniann  and 
Wiltmaack  in  their  experiments  upon  animals.     It  will  bo  rememtiered 
that  these  investigators,  in  experiments  separately  carried  out,  subjected 
animals  to  the  ctmttnuous  sounding  of  certain  musical  tones,  with  the  re- 
sult that  pathologic  changes  were  induced  in  certain  definite  structures  of 
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the  perceptive  mechanism,  the  site  of  thest^  changes  variHng  «rith  the 
musical  tune  employtMl.  8ulistitiitiiig  for  the  prolonged  hearing  of  a  Kindle 
musical  tone  the  constant  rc-ijetition  of  loud  noises  irritatinfc  to  all  parla  of 
Corti's  organ,  it  is  not  suriirisiiig  that  iiiorhiil  changes  leading  to  inipaireii 
bearing  should  result. 

The  eases  of  j*udden,  and  often  ver>'  profound,  deafness  following  verj* 
loud  exi)la*;ivc  sounds — eg.,  the  report  of  a  raunon,  the  explosion  of  a  minCii 
etc. — are  ob\-iou5ly  of  quite  different  origin  from  those  almve  described,' 
these  latter  l>eing  due  niust  II^o^mlJiy  to  hemorrhage  intu  the  lahyrintli  or 
to  sudden  paralysis  of  the  eighth  nerve.  That  the  symptonw,  in  jiome 
cases  at  leiLst,  are  the  result  of  changes-  pririiiirily  involving  the  auditory 
nerve  filaments  within  the  labyrinth  i»  evidenced  by  the  fact  that  the 
veatiliular  branch  is  alno  frequently  disturbed. 

Occupations  requiring  sudden  or  prolonged  changes  of  air  pressure 
upon  the  drum  menit^rane  or  within  the  t>inpflnum.  most  frequently 
give  rise  tu  murliid  changes  confined  to  the  tympanum.  This  is  usually 
the  case  in  occupations  calling  for  fnKjuent  increase  of  intratympanic 
pressure, — e.g.,  cornet-plHyers,  glaiss-blowers,  etc.  The  aural  lesions  tu 
which  caisson-workers  are  sul»jcct  are  also  in  »  majority  of  eases  confined 
to  the  tympanum,  but  oecawionally  involve  the  Iah>Tinth. 

In  regard  to  the  aural  disorders  of  caisson  workers,  a  word  should  be 
said  as  to  the  two  very  distinct  lesions  which  this  occupation  may  intlict 
upon  ]{s  followers. 

1.  The  first,  and  fortunately  the  commonest,  is  due  to  the  great  incres 
of  atmospheric  pressure  to  which  the  tympunie  mucosa  is  subjected. 
Unless  the  tul>e«  are  absolutely  patent  the  drum  membrane*  are  forced 
inward.  In  either  case  the  mucous  membrime  Hning  the  tympanic  walls 
and  drum  membnme  is  subjected  to  enormous  uniform  increase  of  pre 
sure,  which  when  he  leaves  the  eais-son  is  as  suchlenly  relieved.  Ti 
sudden  changes  induce  in  some  cases  a  most  aRgravnted  form  of  tjiniKinic 
venous  congestion,  ehoractrrizetl  in  wnie  cjises  by  ecchj-moses  into  the 
drum  membrane,  or  hemorrhage  into  the  tjinpanum.  The  symptoms 
are  tympanic  in  character,  alarming  to  the  patient  on  account  of  their 
sudden  advent,  but  usually  yielding  to  time  and  nitionid  treatment. 

2.  The  second  and  more  serious  lesion  of  the  caisson  worker  is  a  laby- 
rinthine di-sonler  the  pathology  of  which  is  somewhat  obscure.  According 
to  the  theory  of  those  who  have  made  a  study  of  it  (.\lt.  Heller,  H.  v. 
Rchrotter),  the  discji.'<e  is  the  n'sidt  of  sudden  altemtion!*  in  the  comptvsi- 
tion  and  ilensity  of  the  blood.  As  a  result  of  the  suildcn  diminution  of 
atmospheric  pressure  when  the  individual  leaves  the  caisson,  arterial 
pressure  is  increased  to  the  |H)int  of  causing  labyrinthine  heznorrhage.^ 
Another  theory  is  that  the  suthlen  decompression  incident  to  leaving  the 
caisson  results  in  the  formation  within  the  blood  of  gas  emboli,  todgeme.il 
of  which  within  the  labyrinth  is  the  direct  cause  of  the  lesion.  The  syrap- 
.toms  are  thotw  characteristic  of  labvTinthinc  hemorrhage — vertigo,  ataxia, 
tfleafne«R.    In  severe  cases  the  deafness  is  profound  and  may  be  permanent. 


There  are  just  four  Rjiuptoms  rcforalilc  to  ihc  oar  of  which  a  patient 
suffering  from  any  form  of  aural  diseasp,  acute  or  chronie,  may  roniplain, — 
viiE.:  (!)  aiirnl  pJiin,  or  enrarho;  (2)  jmpflirerl  hearing,  or  deafness;  (3) 
aural  discharge;  antl  (4)  tinniluw  auriurn,  or  the  sulijeetive  KctiHation  of 
noises  in  the  ear.  One  or  more  of  these  symptoms  will  be  pr^-nent  in  any 
aural  disorder.  Vertigo  and  ataxia,  which  are  such  important  symptoms 
of  certain  disorders  of  the  labyrinth,  arc  purposely  omitted  from  this  list, 
which  is  inb'iidcd  to  inchido  only  (he  cdniTnonrr  phenomena  which  the 
patient  hini.«elf  wouki  recoRiiixe  at*  of  aural  origin. 
^fe  Before  entering  upon  a  discussion  of  the  more  important  middle-ear 
lesions,  it  may  he  well  to  consider  briefly  thts-e  suhjfelive  phenomena, 
which  convey  to  the  patient  the  knowledge  that  hin  ear  is  <li«eai<ed. 

Aural  Pain.— Earache  is  present  at  Mjme  slape  of  priictically  every 
case  of  acute  middle-ear  inflammation.  It  may  also  be  present  (though 
ccwnparatively  rarely)  in  certain  stages  of  chronic  non-su]>purativp  middle- 
ear  dijva>>e.  It  in  an  invartubln  aceompaniment  of  amito  inf3i.niniator>' 
disease  of  the  membrano-cartiUjrinous  miaius,  and  it  may  occur  in  very 
^^  severe  type  as  a  reflex  plictiomen4jn  from  legions  widely  separated  from 
^*the  ear.  For  purposes  of  diflcrenliation,  all  of  Iheoe  types  will  be  briefly 
discasBed. 

Pais  ].n  Acute  Otitis  Media. — The  earache  of  acute  catarrhal  or 
purulent  otitis  media  is  described  sm  roscmliling  tlip  pain  of  a  severe  tooth- 
ache,— i^.,  throbbing  or  drawing  in  character,  subject  to  cxarerbations 
of  intensity, — but  of  Rreater  severity.  It  is  probably  one  of  the  most 
unljeiifabte  types  of  physical  pain.  Its  oiis^et  is  usually  suilden.  Follow- 
ing a  few  premonitory  twitiKe-^,  the  pain  quickly  attains  a  dejn'ee  of  inten- 
sity which  makes  sWp  inir»is.siblc.  It  is  not  inffuenced  by  manipulation 
or  movements  of  the  auricle  or  membrano-cartilaginous  meatus.  It  is  due 
either  to  incrpa.*ied  tension  through  eng<irgemcnt  of  the  tympanic  vessicls, 
or  to  prewun;  and  distention  by  fluid  (scnmi  or  pu?:)  eollecling  within  the 

■  lymplanic  cavity.  It  is,  therrfnre.  often  of  short  duration,  subsiding  quickly 
after  siHrntaneous  rupture  of  the  drum  menibrune.  This  fact  suggests  the 
clearest  indication  for  its  relief:  Free  int^Unon  of  the  dnim  inembrarie  almost 
iHBarinbly  retiava  the  pain  of  acute  midftle-ear  iujlitmmation. 

P.\1n  i.N  Chru.mu  Catahkhai.  Otitis  Medu. — Another  tj-pe  of  car 
paSn  which  may  puwle  even  the  pxperiiTieed  aiirist  is  a  fonn  of  parf>x>*smal 
earache  of  moderate  grade  which  is  far  commoni-r  in  ehroiiii;  eatarrhal 
Otitis  media  than  is  commonly  recognised.  The  patient  gives  a  history  of 
more  or  less  fre<|uent!y  recurring  attacks  of  oinlgia,  which,  however,  do 
not  seem  ever  to  be  as  severe  as  the  pain  accomi>auyiug  acute  tympanic 
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disease.  The  dnim  mrmbranps  may  prrsrtit  changes  charaetrristic  nf 
chronic  catarrhal  otitis  media,  but  no  si^n  of  acute  inflammation.  In 
the  mouth  and  throat  are  found  no  lesions  of  which  the  ear  pain  mtffht  be  ft 
rellex  phenomenon.  Under  such  comlitionn  cartful  testing  of  the  hearing 
will  in  many  cases  show  the  progresn  of  a  chronic  middle-ear  in  ft  animation, 
with  the  periodic  extensions  of  which  the  pain  is  probably  associated. 

Pain  in  Flku nculosis  of  the  Meaits.— The  earache  accompanying 
this  lesion  pre.sent<?  certain  fairly  eonstant  rJiaraet eristics.  It  is  commonly 
gradual  in  it-R  development,  beginning  as  a  sense  of  sorem'^  aliout  the 
canal,  whirh  later  chanRcs  into  a  constant,  throbhinK  pain  of  very  severe 
type.  It  has  frecjuenlly  this  pHthoguoniunlc  characteristic, — i.e.,thatit  is 
increased  or  inltnsified  by  wide  movements  of  the  jaw,- — e.g.,  in  yawning, 
or  even  chewinp.  This  practically  locates  the  lesion  in  the  membrano- 
. cartilaginous  meatus,  though  the  lesion  may  be  either  circumserilwxl  or 
diffuse.  Naturally  the  pain  is  inton^^ified  by  any  manipulation  of  the  pinna 
which  moves  tin;  cartilaginous  meatus.  A£  compared  with  the  earache  of 
acute  purulent  otitis  media,  the  pain  of  furunoulosis  of  the  meatus  is  more 
grailual  in  its  develojmicnt  and  often  less  quickly  relieved.  While  the 
inditation  is  dearly  a  free  incision  through  the  focus  of  infection,  this  does 
not  always  furnish  immediate  relief  of  the  pain. 

Reflex  Aural  Pain. — Patients  seeking  relief  from  very  severe  ear- 
ache, in  whom  phys-ical  examination  8ho«-s  the  ears  to  be  practically 
normal,  are  by  no  means  uncommon  in  otological  practice.  In  6uch  cases 
we  must  carefully  examine  the  mouth  and  throat  for  acute  lesions  which 
may  be  the  uuderljiiig  cause.  By  far  the  commonest  cause  of  reflex  aural 
pain  is  dental  caries.  Every  auriat  has  seen  such  ctkses, — i.e.,  the  patient 
Buffering  acutely  from  aural  pain,  the  drum  membranes  being  practically 
normal,  and  one  or  more  teeth  of  the  corresponding  side  of  the  jaw  being 
carious.  The  wTiter  recalls  the  ca.se  of  an  intelligent,  but.  ner\'ous,  woman 
who  rather  indignantly  combatefl  the  euggL<stion  of  dental  caries  as  the 
cause  of  very  severe  earache,  which,  however,  was  not  relieved  antita 
necrotic  tooth  was  removed.  The  only  relief  in  Bucb  cases  is  obtained 
ttu'ougli  the  dentist. 

Other  lesions  causing  reflex  otalgia  arc  severe  acute  tonsillitis,  peri- 
ton.'iillar  abM-ess,  malignant  disease  of  the  base  of  the  tongue. 

Impairment  of  Hearing.  —  S(Hne  degree  of  functional  impairment, 
transii-nt  or  permanent,  is  probably  }irt?sent  in  every  case  of  tympanic 
disease-  L'nfortunately,  very  slight  grades  of  impairment  are  commonly 
not  recognized  by  the  patient.  This  is  the  more  unfortunate  since  the 
onset  of  chronic  non-suppurative  otitis  media  is  the  stage  in  wliich  most 
could  be  done  to  prevent  progress  of  the  lesion  and  tlie  development  of 
disabling  deafness  later  in  life.  It  is  important,  therefore,  that  very  care- 
ful hearing  tests  should  be  made  in  all  c:i.«es  of  slight  aund  disorder. 

In  acut«  middle-ear  intlamtnation  the  hearing  toBts  are  not  so  important 
during  the  attack  as  after  it  has  run  its  course,  when  a  careful  functional 
examination  may  dcmunstrale  a  residual  disturbance  of  heaxii^g  which 


'Tuay  be  easily  corrpcttni  by  aijpropriatR  numflures  promptly  applied. 
Neglect  at  this  staf);e  may  pave  the  way  for  chronic  chaiiKe*  rfsultiriji;  in 
marked  deafnens  later  in  life. 

Aural  Discharge.— Dtsrharjre  from  the  ear,  resulting  fr«mi  tympanic 
disease,  always  sijtnifies  partial  or  complete  destruction  of  the  mem- 
bnuia  tympani. — i.e.,  a  perforation  which  may  vary  from  a  pin-head 
orifice  to  practical  loss  of  the  membrana  tensa.  !t  may  be  scanty  or  pro- 
fuse; serous  or  purulent,  and  may  be  tinged  with  blood;  odorIe»s  or  ex- 
ceedinRiy  offensive.  Since  the  character  of  the  discharge  necessarily  calla 
for  discussion  in  connection  with  the  various  lesions,  but  little  need  be 
said  here  beyond  the  mention  of  certain  points  in  which  the  discharge 
in  acute  otitis  media  usually  differs  from  that  of  chronic  middle-<>ar 
Euppuration. 

DisrHAROB  IN  AcTTTK  OTITIS  Media. — Racteriolnpcally  it  varies  in 
accordance  with  tlic  character  of  the  iiifoction, — i.e.,  it  may  contain  any 
of  the  pus-forming  bacteria,  or  in  a  purely  serous  inflammation  may  V»e 
nmcoserous  and  sterile,  lisually,  however,  an  aural  chscbarKc  remains 
sterile  only  a  short  period  after  incimn  or  perforation  of  the  drum-head, 
— i.e.,  it  soon  becomes  infected  by  germs  from  without. 

Except  when  allowed  to  remain  long  in  the  canal,  the  discbarge  in 
acute  otitis  media  is  usually  without  o<ior.  Following  incision  of  the  drum 
membrane  the  discharge  is  often  at  first  very  moderate  in  amount,  but 
rapidly  increases  during  the  first  twenty-four  hours  thereafter.  Following 
this  initial  i>eriod,  the  discharife  is  usually  pnifuse,  and  remains  m  during 
several  dH>-s,  then  showing  gradual  diininution,  and  finally,  in  favorable 
cases,  ceasing  altogether  at  the  end  of  a  period  varj'ing  from  one  to  three 
or  four  weeks. 

The  distinguishing  features  of  the  discharge  in  acute  otitis  media  are 
r.^lained  by  the  fact  that  they  depend  upon  a  lesion  characterized  by 
absence  of  bone  necrosis,  and  which  shows  a  miu-kfxl  tendency  to  self- 
limitation.    Hence  the  al«K'iice  of  odor,  and  the  gradual  cessation. 

DiftCRARGE  IN  CnRoxic  SippURATivE  OTITIS,  —  Thp  diifchargc  in 
chronic  mi<ldle-ear  suppuration  may  be  very  profuse  or  so  scanty  that  the 
patient  mfty  l>e  quite  ignorant  of  its  presence.  Vsually  it  is  subject  lo 
variations  in  this  resiiect,  being  at  times  exceedingly  profuse  and  at  other 
times  barely  noticeable.  Rarely  does  it  disappear  whoUy,  however,  inspec- 
tion by  reflected  light  showing  more  or  less  destruction  of  the  drum  mem- 
brane and  a  granulating  surface  in  tliy  (lei>tlis  of  the  tympanic  space,  from 
which  foul-smelling  pus  may  be  removed  by  means  of  a  cotton-wound 
applicator.  The  odor  also  varies,  being  in  some  cases  unliearably  offensive 
and  a  source  of  unhappincss  to  the  patient  and  in  others  of  a  sickening  but 
less  pronounced  character  noticeable  only  when  removed  from  the  depths 
of  the  canal. 

These,  then,  are  the  characteristic  features  of  the  discharge  in  chronic 
middle-ear  su])pura1i(in,^viz.  (1 )  its  constant  odor  and  (2)  its  persistency. 
As  in  the  ca«e  of  acute  otitis  media,  the  character  of  the  discharge  is  ex- 
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plained  by  tlie  character  of  the  lesion. — i.e.,  tls  odor  bniiiE  due  to 
prescnge  either  of  carious  bone  or  of  necrotic  epithelial  elemenUs,  and  il 
pTTslslency  to  the  prop-essivp  character  of  the  dbieiwr,  which,  though 
quiescent  at  times,  tends  rather  to  further  exteuKion  and  involvement  of 
ndjacent  structures  than  to  final  resolution. 

In  amite  otitis  nuiHa  the  npiwarance  of  an  offi-tisivi'  odi>r  in  the  du"- 
chargt!  usually  means  eillier  ijrcss  neRJect — tlw  pus  Iwine  allowe*!  to  remain 
for  days  in  the  eannl — or  a  change  iti  the  character  of  the  lesion — i.e^ 
chronicity  due  to  bone  carieB. 

In  rl\rcmic  -suppiirativr  otitis  media,  complete  and  permanent  disap- 
peoj'ance  of  odor  frtini  1he  discharge  would  suRRcst  possible  elimination  of 
the  necrotic  bone,  which  occa'^ionally  is  tlirown  ofT  in  the  fonn  of  minute 
sequestra  in  the  piin,  thup  pavin^  the  way  for  final  resolution.  Huch 
jiponf.inenu:*  cure;*  undoubtedly  occur. 

Tinnitus  Aurium. — ^Of  all  the  Kvmiituiuri  which  the  uurlst  it)  called 
upon  t^  relieve,  tinnitus  aurinni  is  the  niost  elusive  and  difficult  to  control. 
It  may  \xi  caused  by  any  form  of  tyini>anic  or  labyrinthine  disease,  and 
may  result  from  other  conditions  not  dependent  upon  diseaae  of  the 
auditory  apparatus.  We  may  cure  a  t>'mpame  lesion,  but  fail  to  relieve 
the  Unnituf.  Thin  is  a  disoppolnting  expttricncc  which  every  aurist  has 
met  with. 

In  some  caseH  tinnitus  is  the  only  s>'roptom  of  which  the  patient  is 
cooscioua,  and  there  may  be  tittle  else  that  is  abnormal  either  tn  the  ph>-si- 
cal  or  the  functional  condition  of  the  ear.  So  baffling  niaj*  such  cases  prove 
that  it  may  not  l>e  amis-*  to  devote  iwme  spiice  to  a  theoretic  discussion  of 
the  various  condition.s  which  may  pive  rise  to  this  elusive  symptom. 

Obviously  the  ntost  useful  classification  of  the  different  forms  of  tin- 
nitus aurium  would  he  one  ba.sed  upon  the  iinderlj-inR  lesion;)  or  di.sorders. 
I  believe  that  most  eases  will  be  found  to  fall  under  one  or  other  of  the 
following  heads: 

1.  ()bfiiruf:tinn  miundx,  or  noises  due  to  occlusion  or  impaired  mobility 
of  some  portion  of  the  sound-conducting  apiiaratus. 

2.  lihiKi  iMiunds,  or  noises  produced  by  the  blood  current  in  vessels  in 
or  near  the  ear,  and  due  either  to  disturbances  of  the  local  or  general  circu- 
lation, or  to  abnormalities  in  the  size,  .shape,  or  posiitinn  of  the  vessels, 

3.  Lnhjrinthine  eounils.  or  noises  due  either  Ifl  structural  changes  in 
the  cochlea,  or  to  alterations — either  increase  or  diminution — of  intra- 
labjTinthiiie  pressure. 

4.  Neurotic  soufids,  or  noises  due  to  abnormal  irritability  of  the  audi- 
torj'  nerve. 

5.  Cerebral  soiituls,  or  noises  duq  to  abnormal  conditions  acting  upon 
the  fluditor>*  centres  in  the  cerebral  cort^-x. 

OBSTnrcnoN  Soi'nds. — Under  this  general  term  we  may  include  the 
numerous  case.<i  in  which  tinnitus  nurium  can  be  traced  to  its  cause  in  a 
deuionstrablu  let^ion  of  the  sound-conducting  apparatus.  In  acute  tubal 
catarrh,    two  sjTnptoms   chiefly   engage   the  patient's   attention, — vix.. 
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impaired  hearing  an*I  tinnitm, — and  both  disappoar  an  the  function  of 

th<*  tulje  is  re-eytabiished.    AKain.  in  acuto  piiruU'ut  dtitis  media,  after 
[the  pain  has  Iwcii  relieved  by  iTicimon  or  rupture  of  the  drum  membratie, 
fthree  symptonis  continue  to  distiirlj  llie  patient, — viz.,  impaired  henrinR, 
!.the  diiicharKe,  and  tinnitus  aurium, — »rui  all  of  them  tnay  disappear  as 
i  resolution  advances.     In  such  cases  the  evidence  is  apparently  eoiK-luj^ive 
{that  the  subjective  soumb  are  the  direct  result  of  a  di^turljed  baiaiteo  of 
ic  conducting  apparatiLs.     In  snKljnng  these  simpler  forms  of  tinnitus, 
[Panse  advanced  the  theory  that  the  function  of  the  coiiductinR  appiiratua 
lie  not  only  the  transmission  of  sound  waves  to  the  ear,  but  also  the  con- 
[■duction  from  the  ear  of  sounds  which  otherwise  would  act  too  stningly 
lupou  the  perceptive  mechanism.    AsMUpiwrtinR  this  hypothesis,  he  quoted 
|the  statement  of  von  Troltsch'  that  "all  noises  actually  arising  in  or  near 
the  car  must  necessarily  act  more  strongly  on  the  auditon,'  nerve  if  the 
natural  outward  sound  conduction  be  in  any  way  diminishefl." 

Another  way  of  exiJlainiric  this  furni  of  tinnitus  wouM  l»e  ti)  state 

»that  there  are  always  present  in  the  neiRhborhood  of  the  healthy  ear  sono 
tons  vibrations  due  to  certain  physioiogicul  processes — e.g.,  the  blood  cur- 
rent— which  normally  tlo  not  reach  the  inner  ear;  that  such  vibrations, 
when  they  do  reach  the  perceptive  mechanism,  mast  do  so  by  bime  con- 
duction; that  bone  conduction  is  always  increased  when  the  mobility  of 
^the  ossicular  chain  is  impaired;  and,  therefore,  that  sounds  accompanjing 
Bihe  Ampler  middlt^«ar  lesiotiH  art!  in  many  cases  the  result  of  normal 
Hsonorous  vibrations,  which  by  reason  of  increased  bone  conduction  are 
^permitted  to  reach  and  impress  the  end  organs  of  the  auditory  ner\'e. 
Have  a  vibrating  tuning-fork  held  in  contact  with  the  median  line  of  the 

» skull,  until  it(4  vibralionK  cease  to  bo  appreciated  as  sound.  It  is  f^tit] 
Tibrating,  but  now  so  feebly  that  the  sound  is  no  longer  heard.  Now  close 
bolh  ears  by  a  finger  prew*cd  in  each  meatus,  nnd  the  sound  of  the  sti)l  vi- 
bnvting  fork  is  again  distinelly  heard,  anil  now  al.Mj  antiih^r  kouiuI  is  heard 
which  is  produced  by  the  nurmal  bloud  correut  in  vessels  in  or  near  the  ear. 
In  other  words,  we  have  blocked  the  natural  outward  pathway  of  snund 
ronduction,  with  the  result  that  vibrations  normally  imperceptible  pass  by 

»bonc  conduction  to  the  pereept  ivc  mechanism  and  are  apprficialed  as  soimd. 
It  would  Bccm  that  this  tht?ory  of  the  causation  of  tinnitus  might  be 
found  to  apply  to  certain  sounds  for  which  other  causes  are  sometimes 
assigned.  For  instance,  it  has  frequently  Ix'cn  noted,  that,  when  the  eyes 
are  tightly  closed  by  strongly  contracting  the  orbicularis  palpebrarum 
muscU's,  a  low,  buzzing  sound  is  heard.     This  is  supposed  to  be  due  to  a 

»B>'mpathetic  contraction  of  the  stapedius,  and  is  commonly  spoken  of  as  a 
"muscle  sound."  But  if  we  will  produce  this  sound  by  forcibly  closing 
tlie  eyes,  and  then  eonipan-  it  with  the  sound  produced  by  placing  a  fingttr 
lightly  in  each  ext^-Tnal  auditor>'  meatus,  we  shall  find  that  the  two  sounds 
^are  very  similar  in  quality  and  pitch,  though  the  latter  is  uf  greater  tnten- 

*  Voa  TcfilUcb:  dt«d  by  Paiue,  AtcIl  of  Utul.,  vol.  xx\iti,  p.  365. 
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sity.  May  not  this  so-<'a]!ed  mu»cle  sound  be  thouglit  of  more  correctly 
as  a  induction  &mtrtd,  and  as  due  to  a  tomporary  interference  with  out- 
ward Bound  conduction,  during  the  contraction — which  lattts  but  a  few 
moDientsS — of  the  stapedius  muscle? 

Since  tympanic  lesions  may  be  accompanied  by  a  hiirh  dcRrco  of  con- 
gestion and,  by  prcssinx  the  stapes  inward,  may  produce  changes,  of  the 
mtra-lnbjTinthine  pressure,  it  is  evident  that  all  cases  of  tympanic  (in- 
niluw  do  not  neeenMarily  belong  to  this  class.  That  is,  there  may  be  other 
causative  factors  at  work. 

The  outward  conduction  of  pound  may  l>o  interfered  with  by  an^thinK 
which  occludes  tlie  meatus, — e.g.,  cerumen,  foreign  body,  furuncle,  etc., — 
or  by  anytliing  which  interferes  with  the  mobility  of  the  ossicular  chain, — 
e.g.,  tubal  catarrh  with  retraction  of  th<?  drum  membrane,  tubotympanic 
congestion,  fluid  effusions  within  the  tj-mpanic  cavity,  constricting  bands 
bindinR  the  ossicles  together  or  to  the  tympanic  walls,  etc.,  etc. 

Viewed  Jn  tliis  way,  it  is  quite  logical  to  treat  th(«e  conditiouB  locally 
luid  expect  the  tinnitus  to  subside  as  the  parts  regain  their  normal  condition. 

Bloud  Sounds. — The  so-called  blood  sounds  may  be  of  arterial  or 
venous  origin.  They  may  be  dependent  upon  anatomical  anomalies  and 
not  upon  any  pathological  romlitlan,  in  which  case  they  are  not  to  be 
looke<l  upon  as  a  symptom  of  disease,  and  are  often  not  amenable  to  treat- 
ment. The  close  relation,  for  example,  of  the  -internal  carotid  artery  and 
the  itUeninl  jugular  vein  t«  the  tympanum  is  well  known.  The  anterior 
wall  of  the  tympanum  is  separated  from  the  internal  carotiti  by  a  thin 
bony  plate  only,  and  the  tympanic  floor  is  in  relation  with  the  jugular 
fossa,  which  lodges  the  bulb  of  the  jugular  vein.  As  an  abnormal  congenital 
condition  the  carotid  canal  may  project  into  and  encroach  upon  the  canity 
of  the  tympanum,  and  it  is  not  difhcult  to  conceive  that  any  malposition 
in  this  direction  might  give  rise  to  sounds  wliieh  the  patient  could  not  fail 
lo  hear.  In  the  tympanic  floor,  also,  dehiscences  may  exist  either  as  a 
congenital  defect  or  as  u  result  of  an  old  necrotic  process  which  has  under- 
gone resolution.  Many  such  ca.ses  have  l>een  observed  during  surgical 
operations  and  in  the  course  of  post-mortem  examinations.  At  a  meeting 
of  German  naturaUsts  many  years  ago,  Professor  Korner,*  of  Rostock, 
presentwl,  among  other  specimens,  a  temporal  bone  shoHiiyj  a  fi.-wure  in 
the  tymiianic  wall  of  the  carotid  canal.  Dr.  Dench*  has  recorded  the  case  ■ 
of  a  young  woman  ujjon  whom  he  performed  the  operation  of  ossiculet-  ~ 
tomy.  After  removal  of  the  ossicles,  "a  bluish  mam  was  seen  in  the  floor 
of  the  tj-mpanum,  which  proved  to  be  the  bulb  of  the  jugular  vein,  its 
exposure  being  due  to  a  defect  in  the  tj-mpanic  floor." 

These  cases  are  not  unique,  and  are  cited  simply  to  emphasise  the 
fact  that  tinnitus  is  not  necessarily  an  evidence  of  disease.  They  cor- 
roliorate  the  statement  of  Schwartste,'  that  "continuous  noises  may  occur 

*  KOroer:  Arch,  of  Oti>l.,  vol.  xxxi,  p.  119. 

•  D«!iifli:  Arch,  of  Olcjl.,  vol.  xxvii,  p.  297. 
•Schwurtac:  ciled  by  Panae,  Arch,  of  Otol.,  vol.  xxviii,  p.  3M. 
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inng  a  lifptitnc  in  pfrsons  of  normal  hearing,  due  prolHtbty  to  anom&lies 
the  course  of  ves3<>l3." 

A  persistent  form  of  tinnittis,  which  wo  may  also  assume  to  indicate 
tirculaton,'  deranffempnt.  is  that  which  may  accompany  visopral  disturb- 
ices  in  other  part.s  of  the  body.  It  is  a  well-rccognizfMi  fart  that  Wsreral 
diiHirdrrs — notably  ditforders  uf  the  pelvie  and  abdominal  visei-ra — fre- 
quently produce  aural  symptoms.  Woakcs*  explains  this  on  the  hj-potheais 
of  a  nervous  relationship  between  the  viscera  in  question  and  the  laby- 
rinth. He  points  out  that  the  nerves  regulatini;  the  calibre  of  the  vertebral 
arteries,  and  also  of  the  basilar  arW-ry  and  iti  i)ranohes,  including  the 
internal  audit:ory  which  supplies  the  labjTUith,  come  from  the  inferior 
cemcal  Kanslion  of  the  sympathetic.  The  stomach  and  other  abdominal 
viscera  are  largely  supplied  by  the  pneumogastric  nerves,  and  the  com- 
nmniratiou  betwwu  the  va«us  and  the  inferior  cervical  gangUon  is  estab- 
liaheil  by  means  of  a  fdseiculus  from  the  vagus  to  the  ganglion  in  que-stion. 
[Thus,  in  certain  disorders  of  the  stomach,  for  instanee,  impulses  may  be 
It  by  way  of  the  inferior  cervical  ganglion  to  the  labjrinth,  whereby 
arteries  are  caused  to  dilate.  Wnakea  claims  that  under  such  conditions 
the  blood  supply  to  thi'  area  involved  "  may  be  ten  times  as  great  as  "  under 
normal  conditions.  With  this  theory  in  mind  it  is  no  tax  upon  our  cr^ 
dulity  to  accept  the  statement  that  "cases  of  tinnitus  from  constipation, 
tfubacute  gastritis,  and  pathological  con<litions  within  the  pelvis  are  of 
eomnmn  occurrence." 

tin  guch  cases  it  would  be  logical  to  expect  the  tinnitus  to  >icld  to  treat- 
ent  directed  against  the  exi.<ting  visceral  disorders. 
Patients  with  chronic  endoearditLs  form  another  cla«i  who  occasionally 
ITer  with  tinnitus.    When  with  chronic  valvular  disease  a  umrmur  heard 
ijectively  at  the  base  of  the  heart  is  transmittetl  to  the  vessels  of  the 
neck,  an  accompanying  tinnitus  may  l>c  clearly  due  to  transmi^ion  of  the 
^.cardiac  murmur.     Strumpel*  in  writing  of  aortic  regurgitation,  speaks 
^Hof  cases  in  which,  "by  applying  a  stethoscope  lightly  over  the  femoral, 
^■the  brachial,  and  often  over  the  radial  and  ulnar  arteries,  a  marked  vaUoi- 
^VJar  sound"  is  heard.     It  would  be  Kurjirising  if  such  a  murmur  were  not 
transmitted  also  to  the  patient's  organ  of  hearing.    A  )>eculiarity  of  this 
variety  of  tinnitus  is  the  (act  that  in  some  cases  the  sound  heard  by  the 
patient  may  be  heard  also  by  the  physician  tlu'ough  the  otoscoiie.     As 
^Kiltui^t ratine  thi?  statement  may  be  mentioned  the  case  of  Spirig,'  cited  by 
^Vpamte.    His  patient,  n  sufferrr  from  aortic  regurptatjon,  was  troub]f<l  by 
■abjective  noises,  at  first  pulsating,  later  l>eeoming  continuous.    Objec- 
tively it  was  heard  through  the  otoscope  on  the  right  side,  a  rh^-lhmic, 
blowing  sound;  and  a  similar  soimd  was  heard  through  the  stethuscupe 
over  tbe  aorta,  right  carotid,  subclavian,  and  brachial  arteries. 


■  Wookn:  DeafoesB,  Giddinraii,  and  NoUes,  p.  135. 

*8truiDpcl:  Syslen  of  Medlciav,  p.  289. 

'  Sptiis-  cit«d  l^  Puue,  Arch,  of  Otol.,  vol.  xxviii,  p.  37t. 
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Another  variety  of  subjective  blood  sounds  which  in  rare  eases  may 
heard  by  the  physician  throunh  the  otoscope  is  that  which  occunwith' 
intrfttranial  Hnenrisras.  The  basilar  and  internal  auditory  urtcries  are  the 
veKscIs  said  to  be  most  often  alTei;ted.  Excluding,  then,  a  transmittfd 
cardiac  murmur,  a  pulsating  noise  8>'Tichronous  with  the  pulse,  heard  sub- 
jectively and  objectively  in  both  ears,  would  suggest  aneurism  of  the 
basilar  artery:  if  heard  only  in  one  tjar,  the  inference  would  be  of  aneuriiun 
of  the  corresponding  internal  auditory  artery.  Obviously,  in  such  cases 
the  tinnitus  is  not  amenable  to  treatment  except  in  bo  far  us  cardiac  and 
nervp  sedatives  may  lessen  its  intensity. 

Blood  wiunilH  are  usually  of  low  or  mcflium  pitch,  and  are  diacnosli- 
catcd  by  their  character  and  by  the  exclusion  of  other  causes.  Pulsating 
noises  are  of  arterial  origin,  whereas  venous  sounds  are  unifonn  or  non- 
pulitating  in  character. 

There  should  also  be  mentioned  a  venous  blwxt  sound,  which  soraetimw 
occurs  with  chronic  or  long-continued  ana.'rnia.  It  is  a  low,  continuous 
hum,  supposed  to  be  due  to  the  altered  condition  of  the  blood  in  it.<i  pas- 
sage from  the  t>inus  in1x>  the  bulb  of  the  jugidar  vein.  This  sound  is  pro): 
ably  somewhat  analogous  etiologically  to  the  hwmic  bniit  which  in  ana 
in  wmu'liines  heard  objectively  over  the  lar^  veins  of  the  ueck,  the 
called  bruit  dtt  dtuUe.  The  diagnosis  depends  uix>n  the  character  of  the 
sound,  the  absence  of  t>'mpanic  disease,  exrluinoii  by  functional  tests  of 
labyrinthine  disease,  and  evidences  of  anaimia  as  shown  by  the  general 
symptoms  and  examination  of  the  blood.  Obviously  the  indications  wouM 
be  for  iron,  arsenic,  tonics,  or  any  treatment  looking  to  the  restoration  of 
the  blood  to  its  normal  condition.  ^H 

L.\BYHiNTHiNE  SoL'.VDS. — That  Subjective  noises  are  invariably  presen^^ 
at  the  on.*(et  of  acute  suppurative  labyrinthitis  is  a  fact  universally  recog- 
nized. This,  however,  is  a  class  of  cases  in  which  by  comparison  with 
other  more  di^-tressing  phenomena,  the  tinnitus  becomes  a  minor  symp- 
tom. Tbe  subjective  noises  accompanjing  suppurative  labyrinthitis  will 
not  be  considered  in  this  chapter. 

There  are,  however,  many  caaes  of  chronic  non-suppurative  middle- 
ear  disease  in  which  the  accompanying  tinnitus  seems  hartlly  to  be  ex- 
plained as  resulting  from  the  tympanic  changes  alone.  There  are,  f- 
example,  eases  in  which  every  known  local  therapeutic  measure  may 
employed  without  in  the  slightest  ilegree  influencing  the  subjective  n 

In  our  study  of  such  cases,  we  must  remember  that  the  auditory  n 
not  only  receivctt  and  transmits  sound  impressions  in  response  to  sonorous 
vibrations  (its  nonnal  function},  but  may  ab^j  cmvey  noise  impulses  to 
the  auditory  centres  purely  as  a  result  of  Irritation  or  disturbance  of  its 
terminal  cochlear  fibres  (perversion  of  function). 

Many  investigators   (Grant.*  Politzer.'  Gruber")   have  placed  both 

•Grwit,  Dundaa;  The  Clinical  Journal  (Ix>ndoo).  vol.  \x.  K>-  S41-7. 
*  Politxer:  Discjwea  of  iJio  Eur.  pp,  622-5. 
•*  Grubcr:  Di^eaacn  of  tho  Ear,  p.  514, 


and  anirniia  fif  the  lah>'rinth  among  the  causes  of  tinnitua. 
BtHimc  R.  Field"  over  thirty  years  ago  emphaRizecl  his  condu^ioit  that 
'Rliftht  variations,  either  of  incrpase  or  diminution,  in  the  pressure  on 
Ihi!  ilelityit*'  striicturefl  (of  the  labyrintli)  may  give  n^o  to  severe  tiniiitiiM." 
There  is  much  clinical  an«l  some  experitnental  siipp'^rt  of  tbi;*  view.  Ani- 
mals killed  after  frequently  repeated  doses  of  quinine,  salicylic  acid,  etc., 
have  shown  marked  lahyrinthine  eonKestion, — connestion  sufBciently 
proiionnre*!  t«  have  markedly  iii<:r<'a.«ed  intra-iahxTJnthine  ]>rrssiire;  and 
l\\t^'  drugs  in  repeated  tUn^i-^  unually  cause  diKtresj^ing  tinnitus  in  man. 
Amyl  nitrite  ii*  another  druR  which  invariably  causes  loud  tinnitus,  and 
here  the  effect  so  rapidly  follows  the  rauae  that  it  seems  possible  tu  explain 
it  <wily  by  reference  to  the  increase  in  intra-labyrJn thine  presnure  which 
the  drUK  undoubtedly  inducei.  On  thn  other  hand,  after  severe  hemor- 
rhuKe.  when  the  patient  lies  in  a  eorulitioii  bonleriiiR  on  rollai)se  from  a 
%-irhdrawal  of  blood  from  all  the  ti?:iu<'a  of  the  body,  tinnitus  is  usually  a 
prominent  sympiom,  and  in  tliis  case  we  are  obliged  to  assume  a  n'ductiou 
of  intra-labyrinthine  pn-ssure. 

CrantinK,  now.  that,  congestive  conditions  of  the  middle  ear  may 
cause  vascular  disturbances  within  the  labyrinth,  we  can  easily  conceive 
that  the  commoner  hj-pertrophic,  or  hyper»mic,  form  of  chronic  catarrhal 
otitis  media  may,  throiifch  anoj^tnmotie  channeli^,  cause  and  maintain  a 
constant  state  of  moderate  labyrinthine  eonRest'ton. 

It  is  a  fact  long  known  to  patholoftists  that  low  gradi-s  of  hypera-mia, 
long  continued,  almost  invariably  give  ri?e  to  morbid  changes  in  the  tis- 
sues involved.  It  ia  probable,  therefore,  that  in  cases  of  obstinate  tinnitus 
apparently  dependi-nt  upon  chronic  catarrhal  otitis  media,  we  have  also 
to  contend  with  certain  stnictura!  changes  within  the  la!)yrinth  which, 
being  beyond  our  reach,  account  in  many  case**  foi'  our  failure  to  relieve 
the  subjective  soundx.  I  U-lipve  that  in  this  form  of  tinnitus  more  can  be 
accomplished  by  reijulating  the  patient's  mode  and  habiti;  of  life,  atten- 
tion to  hygiene,  and  pxjssibly  by  constitutional  remei.lie8,  than  by  local 
treatment. 

NKfKOTic  Sounds. — Those  subjective  noises  may  be  classe<l  a»  neu- 
rotic sounds  which  depend  upon  a  h>'persensitive  enndilion  of  the  auditory 
nen'ea.  The  tinnitus  in  most  of  Ihesc  eases  is  to  be  regarded  as  a  pure 
neurosis, — i.e.,  it  is  dependent  U[)on  a  functional  distirdf-r  of  the  nervou.^ 
pj'stein  in  which  the  auilitorj-  nerves  share  and  .'iympatliize.  They  may 
present  no  evi<lence  of  onianic  disease,  yet  are  shown  to  be  in  a  condition 
of  increased  or  abnormal  irritability. 

This  condition  of  acoustic  h>7KTa?sthcsia  may  l>e  produced  by  toxic 
matten*  circulating  in  the  blood,  which  act  as  irritants  upon  the  auditori* 
nerves.  In  this  way  may  be  exiilained  the  temporary  tinnitus  oceurring 
in  Bome  cases  of  clironic  Bright's  disease,  also  the  tinnitus  occurring 
occasionally  \vitbout  evidence  of  tympanic  disease  in  the  course  of  acute 
infectious  iliseaaeB. ___^ 

"Rctd:  MetficalTboeaaadQuette,  June,  1878,p.  Old. 
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The  most  characteristic  eases  of  neurotic  tinnitus,  however,  are  fouDif 
in  patients  suffcrinR  from  neurasthenia  or  ner\'ous  exhaustion.  In  the 
dia^osU  of  these  coi^qs  the  process  of  exclusion  naturally  plaj-s  an  impor- 
tant part.  TliitB.  on  examination  of  the  patient,  there  may  \w  foum)  no 
disorder  of  the  Eeneral  circulation,  no  evidences  of  disturbed  lahjTinthine 
prcBsure,  no  visceral  disorders  which  niieht  affect  the  ejir  refiexly.  Exam- 
intitiun  of  the  ear  may  reveal  nuthini{  a)>normaI  within  the  meatu><  or  tym- 
panum, or,  as  is  more  common,  a  tympanic  lesion  Iwing  present,  its  correc- 
tion does  not  result  in  relief  of  the  tinnitus.  Such  negative  rtsults  should 
BUgRest,  nt  least,  the  possibility  of  a  functional  ner\*ous  disorder. 

Careful  fiuestiouinj!  brings  out  the  fact  that  the  noise  is  made  worse 
by  bodily  or  mental  fatigue;  thus,  it  may  be  absent  or  hardly  noticeable 
in  the  morning,  after  a  night's  rest,  but  reappears  or  becomes  distreaelDg 
an  the  day  advances. 

On  functional  examination,  the  hearing  may  nt  first  seem  nearly  or 
quite  normal.  The  tone  limits  are  well  maintained;  lower  tone  limit  nor- 
mal, upper  tone  limit  unchanged,  or  may  be  raised.  For  certain  sotinds— 
usually  the  higher  notes  of  the  musical  scale,  and  such  sharp  sounds  aa 
arc  protluced  by  the  watch  and  acoumeter— the  hearing  may  Ix;  abnor- 
mally acute,— I.e.,  those  sounds  may  be  perceived  further  than  the  normal 
hearing  distance. 

Rut  while  the  patient's  hearing  powrr  may  l»e  normal,  or  even  hv-per- 
acule  at  certain  times,  it  will  usually  bo  found  to  show  great  variations, 
and  to  suffer  rapid  diminution  as  the  patient  becomes  fatigued.  Thus, 
the  hearing  [wwer  may  be  very  much  twttcr  in  the  morning  than  id  the 
late  afternoon  after  the  fatigues  of  the  day. 

It  is  also  characteristic  of  these  cases  (Dench")  that  the  patient  may 
hear  very  well  when  conversing  with  one  person,  but  with  great  tlifficutty 
when  engaged  in  general  conversation,  the  mental  effort  necessarj*  to  this 
attempt  resulting  in  fatigue,  which  quickly  reacts  upon  the  auditor}' 
nerves. 

Dundati  Grant"  has  recorded  some  interesting  cases  of  tinnitus  due  to 
nervous  exhaustion.  Having  excluded  tympanic  lesions  and  the  mure 
usual  constitulional  causi>.<^,  tie  made  careful  inquiry  into  the  patJent'a 
habits,  and  in  many  ca^es  c-licitetl  a  history  of  overwork,  prolonged  anxiety, 
alcohcjlifim,  di<«iipation,  sexual  excess,  or  of  some  nKwlc  of  life  lofpcally 
IcailinR  to  ncn'ous  breakdown.  Following  ui>  this  clue,  he  found  on 
functional  examination  marked  hj-peracu-sis,— a  vibrating  tuning-fork 
held  ojipwite  the  patient's  ear  being  heard  twice  the  normal  period  of 
time,  and  the  watch-tick  being  heard  in  some  cases  "across  the  room." 
In  many  of  these  caaes  the  tinnitus  was  relieved  only  by  regulation  of  the 
patient's  life  and  by  treatment  appropriate  to  his  nervous  disorder. 

Oana'*  places  neurasthenia  among  the  chief  factors  in  the  causation  of 

*>  Dnnrh :  DiM-iwctt  a(  thit  Ear,  p.  605. 

"Qrut:  Locctt. 

uDmui;  Nervous  Discuoe,  p.  188. 
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tinnitus.     He  defines  neiirasthoma  as  a  "functional  nervous  disorder, 
whiL'h  is  characterized  by  an  excessive  nervous  weakness  and  nen'ous 

i irritability,  so  that  the  patient  is  exhausted  by  slight  causes  and  reacts  to 
slight  irritation." 
With  this  definition  in  mind,  it  becomes  evident  that  the  aural  symp- 
toms are  the  logical  results  of  the  disease;  that  the  tinnilus  and  hx-per- 
ftcusis  are  due  to  the  "nervous  irritability, "  while  the  varintiuiis  uf  the 
beariuK  power  uuder  the  irifiuetice  of  fatigue  are  due  to  the  "nervous 
weakness." 
K       It  Is  probable  that  there  are  many  cases  of  tinnitus  of  mixed  origin  in 
Bwhich  the  neurotic  element  is  masked  by  other  ca\isatlve  clnmr'nt.-'  more  on 
the  surface;  e.g.,  a  tympanic  lesion,  tubal  catarrh,  etc.    It  is  the  opinion 
of  the  writer  that  eases  of  tinnitus  beloriKinc'at  least  partially,  to  this 
class  are  far  more  common,  even  anions  the  laljonng  classes,  than  is  usually 
supposetl.    For.  while  neurastlienia  is  commonly  supposed  to  be  a  disease 
^  to  which  brain  workers  and  so-called  upper  classes  are  particularly  prone, 
H^e  have  Dr.  Puna's  authority  fur  the  statement  that  sufferers  amoi^ 
^Daborers  and  arti<>Ans  are  by  no  means  uncommon. 

V      Cerkbral  soimis,  or  sounds  due  to  irritation  of  the  auditory  centres 
in  the  cerebral  cortex,  may  be  dealt  with  briefly. 

This  form  of  tinnitus  if*  not  vorj-  common  in  otological  practice,  and  is 
of  interest  as  much  to  the  neuroloRist  as  to  the  otologist.  Most  authori- 
ties agree  that  complex  or  elaborated  sountls^^.c,  sfiunds  taking  the  form 
of  voices,  tunes,  distinct  wordu  or  fieiitcnccs^are  to  be  n^arded  as  of 
cerebral  origin. 

The  subjective  noises  which  epileptics  experience  as  a  warning  of 
impending  attacks  must  also  be  regar<led  as  <lue  to  a  central  lesion;  and  it 
Bis  pcrhaTW  important  to  rr-rognize  this  prenvnnitory  symptom  from  the  fact 
Vtbat  its  presence  is  thought  to  bear  somewhat  on  the  prognosis  of  epilepsy, 
and  to  be  of  ill  omen.  Gowers"  refers  to  the  fact  that  "epileptira  with 
such  an  aura  are  in  greater  ilanper  Ihan  others  of  becoming  insane."  The 
bearing  of  complex  ur  flatwrated  *<ouiid«  is  also  believed  by  many  to  carry 
with  it  an  imfavorable  prognosis.  While  it  is  generally  believed  that  the 
bearing  of  elaborated  sounds  points  to  irritation  of  the  cerebral  auditory 
centres,  there  are  others  who  hold  further  that  this  symptom  is  an  evidence 
of  mental  instability.  Thus,  Gruber"  stated  that  "patii-nts  who  hear 
human  voices,  words,  conversations,  etc.,  are  either  mentally  diseased  or 
b€!Come  so  later."  It  seems  har<lly  justifiable,  therefore,  to  n'gard  such 
subjective  phenomena  as  aural  sjmiptoins,  and  as  utological  (ext-books 
and  literature  throw  little,  if  any,  light  nn  the  ])rnppr  methiid  of  treatment, 
it  would  seem  to  be  for  the  best  interests  of  such  patients  to  refer  them  to  a 
competent  neurologist. 

In  trying  to  differentiate  the  various  forms  of  tinnitus  in  accordance 

)*<3owen:  British  Mndical  Jmimal.  Nov.  14,  1896. 
"  Unibcr:  Dbeaaes  of  thu  Kat,  p.  517. 
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with  the  underlying  causes,  we  have  the  following  sources  of  information 
to  draw  from: 

1.  Evidence!^  of  disease  in  any  portion  of  the  conducting  apparatus 
as  shown  by  physical  examination. 

2.  Histiary  of  the  case,  and  character  of  the  sound,  as  described  by 
the  patient. 

3.  Results  elicited  by  careful  functional  examination. 

4.  Evidences  of  disease  in  other  parts  of  the  body,  particularly  as  to 
the  presence  of  diKOstive  disorders,  circulatory  disturbances,  blood  dys- 
crasia.*;,  or  disease  of  the  nervous  system. 

5.  Effect  of  certain  drugs,  either  in  relieving  or  a^;ravatiag  the 
tinnitus. 

The  importance  of  a  careful  physical  examination  of  the  ear  becomes 
evident  from  the  fact  that  any  appreciable  lesion  in  any  portion  of  the 
conducting  apparatus  must  act  at  least  as  a  contributing  cause  in  the 
production  of  tinnitus,  whatever  the  character  of  the  sound  and  whatever 
the  chief  factor  in  its  causation  may  be. 
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kCUTE    INFLAMMATOKY     DISEASES    OF  THE    EUSTACHIAN   TUBE, 
MIDDLE  EAR,   AND  MASTOID    PROCESS. 

Acute  Tcbal  Catarrh;  Evstachian  Catarrh;  Tubotympanic 
'osoESTioN.— Tubal  catarrh  ifs  thp  precursor  of  almost  pvpfj*  form  of 
riupanic  disease,  and  as  such  deserves  a  more  prominent  place  than 
is  usually  arcordcd  it  amorp  diseases  of  the  soiind-ronHiirrinK  apparatus. 
Jt  may  t>c  defined  as  an  acute  inllaiiimatiun  of  tlie  Eustactiinn  mucosa, 
hich  may  or  may  not  give  ris^  to  aural  8>'mpt«m8,  aecording  to 
hether  the  lumen  of  the  canal  is.  or  is  not,  oceluded  thereby. 
Etiouwt. — AniOHK  predi>-pDeinK  causes  must  be  incJudtni  all  condi- 
tions interfering  with  normal  nasal  resj)iratinn.  The  presence  of  post^ 
nasal  adenoids  Is,  therefore,  a  particularly  potent  factor,  and  children  are 
much  more  frequently  siifTerers  from  tubal  congestion  and  inflammation 
than  is  fccnerally  recognized.  .Among  adults  ^ucli  otfttlruetive  lesions  an 
hypertrophic  rhinitis,  septal  deflections,  ecchondroses  and  exostoses  of  the 
[leptum,  etc.,  are  conditions  which  are  apt  to  induce  recurrent  attacks  of 
Eustachian  catarrh.  Of  exciting  cau!?es  by  far  the  mutst  frequent  and 
important  is  the  common  ''cold  in  the  heail,"  or  acute  rhinitis,  with  which 
eome  degree  of  Eustachian  congestion  or  inflammation  is  probably  always 
asaociaTed. 

Pathology." — In  a  first  attack  of  acute  tubal  inflammation  the  lesion 
prohabl}'  in  most  cases  confined  to  the  membrano-cartilapnous,  or 
phar^'ngeal,  portion  of  the  canal.  Begiiminfc  as  a  aimpte  venous  congestion, 
the  condition  in  later  converted  into  an  acute  exudative  inflammation.  In 
the  preat  majority  of  eases  it  is  probable  that  the  lc?iun  never  a^ivancea 
to  the  point  of  actual  tubal  obstruction,  in  which  case  the  tubal  fiuictions 
may  not  be  seriously  disturl>ed,  and  aura!  symptoms  are  slight  or  absent. 
The  tube  may,  however,  be  oreludcd  in  ont-  of  two  ways, — via.  (a)  inflam- 
mator>*  swelling  of  the  parts  ahrjut  the  pharyngeal  orifirc  may  by  pressure 
close  the  canal  at  tliis  point,  or  (b)  the  inHamniutory  chungeti  may  extend 
to  the  osseous  portion  of  the  canal,  obliterating  ita  lumen  at  the  isthmus. 
Tympanic  Changes. — So  long  as  the  Eustachian  canal  remains  patent, 
or,  rather,  so  long  as  it  continues  to  perform  its  function  of  supplyitig  air 
to  the  tympanic  cavity,  no  changes  are  oliserved  in  the  drum  membrane. 
As  soon,  however,  a«  Ihe  tubal  function  is  disturbed, — i.e.,  when  the  supply 
of  air  to  the  tj-mpanum  is  diminished. — the  air  prf-ssure  within  the  middle- 
par  cavity  becomes  negative,  and  more  or  less  congestion  of  the  tympanic 


'  Our  ItnowIeHgt  of  the  morbid  rhangefl  rharactprizin?  ihio  (csiou  is  biutcd  largely 
cr>n<lil.iotut  artuallv  dr^monr^Trnhlp  (liirlriK  iho  onset  and  height  of  the  altack,  and 
fir  an&loKy  with  ninilkr  proccii^o  i-lMwhere  in  iLe  body. 
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VMwelfl  ensues.  This  probably  explains  the  prodromal  tiymptom, — the 
feelinR  of  occlusion  or  "stuffiness  in  the  ear,"  which  is  sometimes  com- 
plained of.  When  finally  the  Eustadiiaii  rarial  Is  completely  oet'luded, 
the  drum  membrane  is  foreed  inward  toward  the  inner  tympanic  wall  by 
the  unopposed  atmosphtjrtc  preiwure  from  witIio\it.  Inspection  of  the  ear 
may  now  reveal  the  picture  of  a  drum  mnnhrane  showing  no  color  or 
structural  chanRcs,  but  greatly  retruclcd.  It  is  probably  at  this  point  that 
the  onset  of  aural  s\*mptoms  is  usually  experirncefi. 

Unless  the  tubal  lesion  is  promptly  eontrolled,  verj'  marked  congestion 
of  the  tjnnpflnic  mucous  membrane  may  occur,  and  the  peripheral  plexus 
of  veim*  along  the  margin;:)  of  the  drum  membrane  and  the  attachment  of 
the  hammer  handle,  will  be  greatly  engorged.  This  condition  is  described 
in  some  text/-l>ooks  as  a  distinct  lesion  under  the  name  of  tuhottjmpanic 
congestion.  It  in  reality  constitutes  a  later  stage  of  an  acute  tubal  in- 
flanunation,  and  is  a  logical  result  of  the  lesion  when  unusually  severe  and 
prolonged. 

Symptoms. — As  before  stated,  complete  absence  of  aural  symptoms 
is  by  no  means  inconsistent  with  moderate  grades  of  tubal  catarrh.  It  is 
probable,  therefore,  that  most  of  us  are  occasional  suffercrB  from  this 
lesion  without  experiencing  symptoms  referable  to  the  ear.  When  occlu- 
sion of  the  canal  give.s  rise  to  tympanic  disturbance,  the  sj-mptoms  usually 
present  themselves  somewhat  in  the  following  order: 

In  a  certain  proportion  of  cases  the  attack  is  ushered  in  by  a  feeling  of 
occlusion  of  the  ear.  This  rather  indefinite  Bymptoni  is  variously  de8cril>cd 
by  patients  as  a  seiwation  of  '"stuffiuess,"  or  cloi^ure  of  the  ear.  or  of  the 
presi'nce  of  a  foreign  body  in  the  canal,  This  may  persist  for  a  few  dajn 
and  then  disappear  as  the  canal  regains  its  normal  condition;  or  it  may  lie 
the  forerunner  of  more  di-fiiiitf  symptoms  of  functional  disturlmnce. 

More  commoniy,  according  tfl  the  writer's  experience,  the  first  siTnp- 
tom  complained  of  is  that  of  marked  impairment  of  bearing.  This  is  often 
the  more  noticeable  and  distressing  from  its  sudden  development.  The 
deafness  is  of  the  type  characleristic  of  diseasM.-  in  any  part  of  the  conduct- 
ing apparatus.  Functional  tcst.t  show  dimiid.^hed  hearing  for  the  watch, 
acoiimi'ter,  and  for  the  conversational  voice  and  whisper.  Hearing  for  the 
lower  musical  tones  is  noticeably  les-i^ned,  the  upper  tone  limit  not  being 
disturlicd.    Hearing  by  lione  conduction  is  always  increased. 

With  the  impairment  of  hearing  the  patient  usually  experienoee  rather 
loud  subjective  sounds,  or  tinnitus  aurinm.  The  noise  usually  is  of  high 
pitch,  and  is  variously  compared  to  the  sound  of  a  cricket,  the  escaping  of 
steam,  the  noiite  of  a  shell  against  the  ear,  the  sound  of  the  surf,  the  ring- 
ing of  bells,  etc.,  etc.  Quite  often  there  is  evident  difficulty  in  recalling 
any  natural  sound  with  which  to  compare  it. 

In  exceptional  ca.<»e«  there  is  slight  subjective  vertigo,  usually  lastinR 
hut  a  few  seconds,  and  rarely  or  never  sufficiently  pronounced  to  disturb 
static  equilibrium.  This  s>'n)ptom,  when  present,  is  presumably  due  to 
disturbance  of  intra-labyrinthine  pressure,  brought  about  through  retrac- 
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tioa  of  the  drum  montlirane  aod  inward  pressure  upun  Ihe  os^cular  chain 
and  foot-plate  of  the  stapes. 

Aural  pain  is  usually  alwent,  practipally  always  so  during  the  6rsl 
etage  of  lyiii|>aiiic  diHturbiince  from  lulial  catarrh.  There  arr  no  consti- 
tutional symptoms, — €.g.,  fever,  pulse  changes,  etc., — unless  such  are 
pn*sent  as  a  result  of  int^rciurent  disorder,  or  of  thn  disease  to  which 
the  tubal  catarrh  is  secondary, — e.g.,  acute  rhinopharjTigitis,  tonsillitis, 

grippe,  Ptc- 

PursicAL  Signs. — Following  the  onset  of  aural  symptoms,  intipection 
by  re6eeto<l  light  usually  shows  a  drum  membrane  which  is  more  or  less 
retracted  but  otherwise  normal.  Since  one  of  the  most  difficult  tasks  for 
the  iH-^nner  is  the  detertiun  of  moderate  degrees  of  retraction,  it  may  l>e 
well  to  spf-.ak  horc  of  the  changes  in  its  physical  a])pearance  which  usually 
characterize  this  eoiidition.  Extreme  retraction,  such  aa  occasionally 
occurs  in  the  presence  of  marked  atrophy  and  loss  of  tension  of  the  mem- 
hrana  tensa,  is  character! zeii  by  such  obvinus  ballooning  of  the  membrane 
inwanl  and  away  from  its  points  of  attachment  as  to  be  easily  riH-oicnizable 
even  by  the  heRinncr.  This,  however,  is  an  exceptional  condition,  such 
extreme  displacement  of  the  whole  membrane  belnR  ordinarily  prevented  by 
the  resistance  which  its  inherent  strength  offers  to  the  atmospheric  pres- 
sure from  without.  Il  U  quit«  important,  therefore,  that  one  should  lie 
able  to  recognize  the  mislcrate  grades  of  retraction  which  arc  the  more 
usual  result  of  partial  occlusion  of  the  tube. 

Cardinal  Siffns  of  Retraction. ^Hammer  Handle.— It  will  be  remembered 
that  the  drum  membrane  is  obliquely  placed  at  the  fundus  of  the  bony  canal, 
its  outrr  surface  looking  outwiu-d  and  also  strongly  downward  and  forwanl. 
Wiien  jielding  to  fjre-sKure  fnmi  without,  it  moves  inward,  backward,  and 
u|)ward,  carrying  the  hammer  handle  with  it.  As  seen  through  (he  canal, 
the  hammer  handle  apiM-ars  shorter  and  having  a  more  decidixlly  back- 
ward direction  than  normally.  This  foreshortening  of  the  hamuiur  handle 
u  in  aome  cases  extremely  i>ronouncwl,  and  is  one  of  the  characteristic 
signs  of  a  retracted  drum  membrane  (Fig.  i)l). 

There  are  certain  cases,  however,  in  which  the  distance  between  the 
umbo  and  the  promontory  la  so  small  that  the  hammer  handle  is  pre- 
vented from  any  extensive  inward  displacement.  Under  such  coudition.s, 
while  nccupying  very  nearly  its  normal  position,  it  is  apt  to  appear  ab- 
normally broad  and  prominent  from  the  fact  that  the  drum  membrajio  in 
mo\'iag  inward  is  more  or  less  folded  about  it  (Fig.  96). 

/Vocfsjrus  Brms. — The  short  process  projects  from  just  below  the  neck 
of  the  mmlleus  in  a  direction  both  outward  and  upward.  It  is  held  firmly 
bi  poaition  by  the  anterior  and  jxksterior  ligaments  (axis  Iwuid),  which  are 
attached  to  the  malleus  a  little  lielow  the  level  of  the  u]>per  surface  or 
point  of  the  short  process.  In  retraction  of  the  drum  membrane,  the 
hammer  handle  moves  inward,  while  the  short  process  rotates  outward. 
The  short  process  appears,  therefore,  more  prominent,  as  it  really  is,  than 
when  the  merabrana  tensa  occupies  its  normal  position.    Unusual  prom* 
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inpnoe  of  the  short  process  constitutes  a  second  sign  of  retraction  (Figs. 
04  and  OS). 

Light  Reflex.^lt  will  be  recalled  that  this  phenomenon  of  the  normal 
drum  memhrnnc  is  due  not  to  any  Rtnirtural  change  at  this  point,  but 
simply  to  the  fact  tiiat  ilie  drum  membrane  within  this  particular npace 
falls  into  a  plane  which  reflecU  the  light  directly  upon  the  eye  of  the 
examiner.  It  is  obvious,  therefore,  that  with  any  change  in  the  position  of 
the  lower  part  of  the  tense  membrane,  either  the  light  reflex  inu!>t  l)e  lost 
or  its  form  changed.  It  may  appear  as  a  single,  minute,  shining  jspot 
Immediately  in  front  of  the  umbo  (Fig.  94),  or  may  be  divided  into  two  or 
more  points  of  light.    A  common  tj-pe  of  divided  light  reflex  resulting  from 
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retraction  occurs  aa  a  minute  point  of  light  in  front  of  the  umbo,  and  a 
second  cresccntic  reflex  lying  near  and  parallel  with  the  lower  anterior  arc 
of  the  annuJus  tendinosus  (Fig.  9ri). 

Another  characteristic  sign  of  retraction,  which  may  be  difficult  to 
recognise  in  slight  degrees  of  retraction,  but  is  easily  noticeable  in  cases  of 
marked,  displacement,  is  due  to  the  fact  that  the  drum  membrane  is  drawn 
away  from  the  structures  to  which  it  is  attaclicd,  causing  them  to  appear 
unusually  prominent.  Thus,  the  annuliis  tymjjanicufi,  the  anterior  and 
posterior  folds  and  the  hanmier  handle,  when  this  structure  i«  not  greatly 
foreshortened,  stand  out  in  exaggerated  prominence.  This  condition  is 
fairly  well  indicated  hi  Fig.  96. 

To  epitonii/c:  the  cardinal  signs  of  a  rt'traeted  drum  niembrflne  are: 

1.  (b)  Foreshortening  and  rotation  bttekward  of  the  manubrium  mallei^ 
or  (b)  apparent  thickening  and  undue  prominence  of  the  name. 

2.  Unusual  prominence  of  the  short  process. 

3.  Absenci-,  or  chajiges  in  the  form,  uf  the  light  reflex. 

4.  The  anterior  and  posterior  folds  and  the  annulus  tendinosus  appear 
unusually  prominent. 

The  Course  of  the  Diskase.— According  t«  the  development  of 
tjTnpanic  changes,  the  disease  may  follow  one  of  three  roads  toward  final 
recovery. 

1,  In  favorable  cases  the  symptoms  may  last  but  a  few  <fay*,  dii 
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Rearing  compltU'ly  &a  (lie  tubal  iaflammaUoa  Bubeidi'ii  and  the  canal 
regains  its  normal  calibre. 

2.  In  ca^es  of  delayed  resolution,  the  n^&tive  fiir  pressure  within  the 
iddle-ear  cavity  may  result  in  very  marked  conge^ilion  of  llie  mucous 

membrane  lining  the  tympanum.  This  condition  is  uwially  characterized 
by  engorgement  of  the  venous  plexus  which  is  situated  along  the  periphery 
of  the  drum  membrane  and  along  the  margins  of  the  hammer  handle. 
:e  drum  membrane,  therefore,  exliihits  a  line  of  redness  in  these  regions. — 
.,  along  the  edges  of  the  drum  membrane  and  hammer  hamlle.  This 
larginal  rednPNi  varies  in  intensity  in  different  cases,  but  always  preserves 
e  eharacti-ristic  of  Iwiiig  difTerentititeil  Jpy  a  distinct  line  of  demarcation 
<m  the  c*'ntral  area  of  normal  membrane  {Fig.  07). 
e  H>-mptoms  are  those  described  as  belonging  to 
e  earlier  Ktagc  uf  tulml  catarrh,  with  tliedifTernncc 
at  aural  pain  (earache)  may  be  present.  It  may, 
iwever,  be  absent,  and  when  present  is  not  usually 
ry  severe.  This  condition  is  spoken  of  by  some 
thors  as  "tubotympanic  congestion."  a  veryuse- 
1  and  descriptive  mime,  which  should  not,  bow- 
er, lead  us  into  the  error  of  n>gHrding  it  us  a 
arate  lesion.  The  tympanic  condition  and  ae- 
m]>ajiying  symptoms  usually  sul)«idc  as  the  tubal 
animation  undergoes  resolution. 

3.  There  is  still  a  third  possibility  in  the  conversion  of  the  tym- 
panic congestion  into  a  simple  acute  inllaminution  with  effusion  of 
serura  into  the  middle-ear  cavity.  This  constitutes  the  purest  form 
uf  acute  catarrhal  otitis  media,  as  distinguishctl   from   acute   purulent 

itis  media. 
PaooNOeis. — Acute  tubal  catarrh— i.e.,  in  the  first  few  attack.-- — tends 
lo  spontaneous  and  complete  recovery.     Frequent  recurrence  of  tul>al 
6ammation  gives  rise  to  chronic  catarrhal  conditions  within  the  middle- 
cavity,  leading  to  impairment  of  bearing  later  in  life. 
Teeatmknt. — The  treatment  of  tubal  catarrh  may  be  direct4?d  along 
three  lines — via.,  (a)  internal  and  local  remedies  intended  to  relieve  naso- 
haryngeal  congestion,  (b)  local  treatment  of  the  tul>e  aiming  to  reniwtal)- 
h  itti  function,  and  (c)  correction  of  nasal  and  nasopharyngeal  legions 
hich  might  act  as  influences  toward  recurrence. 
Treatment  of  the  ^'awpharynx.—ln  the  firwt  place,  if  the  tubal  lesion  is 
acute  and  accompanied  by  pronoimeed  synij)toms  of  nasopharyngi-al 
tion, — i.e.,  those  of  a  cimimon  "cold," — the  logical  treatment  is  by 
ive  measures  to  combat  the  latter  condition.    Thercfon?,  conlining  the 
tient  to  bed,  brisk  catharsis,  and  repeatiftl  email  doses  of  quinine  will 
do  much  to  shorten  the  attack. 

Even  when  it  is  not  practical  to  carry  out  these  measures,  or  when  the 

ptoms  do  not  seem  to  warrant  them,  much  can  l>e  accomplished  by 

the  internal  administration  of  appropriate  drugs.    Thus,  quinine  in  grain 
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dofies  repeated  every  thn<ti  hours  during  the  day,  or  three  times  daily,  tuny 
aid  matmaHy  in  shortcninR  the  attack.  Personally  the  wTiter  believes  iu 
the  \im  of  atropine  or  belladonna  in  acute  tubal  catarrh,  their  value  being 
clearly  traceable  to  their  blennostatic  action  upon  the  naKOphar>'ngeal 
and  tubal  mmous  membrane.  RcUadonna  may  be  pr**wril>rd  with  advan- 
tiige  in  the  form  of  tl»i  Wi'll-kiinwn  "rhinitis  tablets,"  Liuooln's  formula,' 
half  strength;  or  the  extract  of  bc-lladonna  in  gr.  %  doses  may  be  combined 
with  any  of  the  coa]-tar  preparations.  When  the  patient,  in  addition  to 
characteristic  tubal  pymptoms,  exhibits  tlie  malaise  and  constitutional 
depression  Rviggestive  of  grippe,  or  niarkfd  evidences  of  acute  rhinophar>T»- 
gitis,  the  following  prescription  will  be  found  of  great  value, — particularly 
if  the  patient  can  be  confined  to  bed  for  a  few  days. 

M     C&psulcs  or  pou'dfTs,  cttch  to  coaloin: 

Exirat^i.  brlloilonnie,  gr.  K; 

PbcnaceUni, 

Hul<»l,  U  icr.  itm. 

Sig. — One  capsule  (or  powder}  every  four  houn. 

As  with  acute  rhinilitt,  acute  tubal  catarrh  may  often  at  the  onset  l>p 
aborted  by  the  timely  use  of  appropriate  drugs.  After  it  has  progreaseil 
l»i^yond-n  ePFtiain  stage,  it  must  mn  its  course,  and  the  best  that  may  be 
hoped  for  from  internal  medication  is  that  the  attack  may  be  shortened 
thereby. 

Locally,  Kpraying  the  nor^e  and  throat  night  and  inorning  with  a  clean.^- 
ing  alkaline  solution  {f.g.,  Duliell's  solution.*  glycothymolin,  etc.)  stTins 
in  some  eases  to  exert  a  favorable  influence.  Alkalol  is  a  proprietary 
preparation  which  answers  this  purpose  nicely,  and  has  the  considerable 
advantage  of  Ix-ing  practically  non-irritating. 

Certain  caA(>s  of  pronounced  and  intractable  nasophar>'ngeal  con- 
gestion or  infianmiation  will  respond  favorably  to  a  few  repetitions  of 
the  following  treatment:  The  nose  and  nasopharynx  are  thoroughly 
sprayed  with  a  5  per  cent,  solution  of  argjTol.  This  is  allnwe<l  to  remain 
a  few  minutes,  and  then  washed  out  by  means  of  the  postnasal  syringe 
with  a  warm  normal  i^aline  solution. 

If  the  writer  has  dealt  at  some  length  with  the  treatment  of  the  nasio* 
pharynx,  it  must  be  reniembertiJ  that  the  tubal  inflamnialion  is  usually 
but  an  extension  of  a  nasopharyngeal  catarrh,  and  that  whatever  relMrves 
the  latter  will  provide  the  mo»t  logical  treatment  for  the  tubal  lesion. 

! riJlaliofi..^Tho  first  step  in  the  diriMrt  treatment  of  the  tube  is  by  some 
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*  Lincoln's  "  rliiuiiui  lsbli>t«,"  half  slrviiKlb,  cuuioineuch:  Kxtract.  bclladuana  gr.  Ij, 
rnniphor.  gr.  },,  snci  qu^ainx  sulphat.  gr.  H. 
'  Dobcll'aaoluiioD: 

Ac'ul.  cftibolici. 
Sudii  bicwboijat. 
8odii  borat.,      && 
dyrerini, 
Aquae,  q.^. 
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fnrm  nf  inflation.  Wliile  this  may  be  accomplished  liy  the  PoHtzer  method, 
the  calheter  poBsesst-a  thu  following  ooiwideruUe  advantages:  (1)  We  are 
able  to  inflate  each  ear  singly  and  to  regulate  the  pressure  according  to 
the  rcsistani*e  met  with;  (2)  we  oliiain  much  morn  definite  information  a^ 
to  the  tubal  condition  from  the  clearer  auseulatory  siRTis  (i.e.,  throiiRli 
the  otOMOope);  and  (;i)  in  our  effort  tx>  force  air  through  the  more  occludvd 
tube,  we  are  in  no  danger  of  unduly  stretching  tlio  opposite  drum  mem- 
brane, as  may  easily  occur  in  repeated  Politzeration. 

Lijotl  Amrsthesin. — The  routine  u^v  of  cocaine  is  not  either  wise  or 
nec«e*ary  for  patients  uhose  Ireatintnt  require*;*  rciMjatt'd  catheterization. 
There  can  be  no  doubt  that  rr-peatctl  use  of  cocaine  for  any  purpaw  carries 
with  it  some  dan^r  of  establishing  the  drug  habit.  On  the  other  hand, 
patictit.4  are  often  more  or  lesjt  nervous  during  a  fin-t  examination,  and  it 
may  then  be  wInc  to  rliniinali-  the  discomrort  inoiilcnt  to  catlinterixation 
by  applying  a  weak  solution  of  cocaine.  It  should  not  be  used  in  the  form 
of  a  nanal  spray,  which  ana?nthetizes  a  larger  surface  tlmn  is  necessary, 
and  in  mure  apt  to  cau^e  reactionary  eiiKurgement  of  all  the  na.'«al  tissuus 
than  when  the  application  is  limited  to  the  pathway  to  be  traversed  by  the 
catheter.  This  is  easily  arconi])lished  by  pa:^»ing  a  cotton-wound  aj»plica- 
tor  (Fig.  99)  which  hu*  been  ilipped  in  a  4  per  cent,  solution  of  cocaine, 
through  the  inferior  meatus  of  the  nu-<al  cavity  corresponding  to  the  ear 
to  he  inflated.  The  cotton  should  be  pa-ssed  slowly  back  and  forth  three  or 
four  times.  A  minvite  or  two  thereafter,  it  will  I>e  found  that  the  catheter 
can  Ih?  paf<wd  through  the  nose  without  causing  any  discomfort.  After 
this  Grst  catheterization,  the  ui<e  of  cocaine  ithould  be  altogether  omitted. 

The  technic  of  cathot<?r  inflation  has  alrea<ly  liecn  (lescritn-d  (pages 
06-69),  and  need  not  Ik;  repeated  here.  It  is  a  procedure  which  with  cure 
and  i^ikill  can  be  ma^le  practically  i)!itnlc'*w,  or  in  careless  or  unpractised 
builds  may  IxTome  a  veritable  ordeal  to  the  patient.  The  catheter  Kliould 
find  iU  way  easily  and  without  application  of  force  through  the  inferior 
meatus,  the  attempt  to  force  it  pa.st  any  olwtacle  enc*)untere<i  resulting 
not  only  in  pain,  but  in  injury  to  the  ti^iies.  When  an  obslacle  is  met  with 
in  ■ome  nasal  abnormality.^e.ff.,  a  low  septal  ecchondrosi?  or  exostosis, — 
it  is  usually  possible,  by  slowly  rotating  the  catheter,  to  find  a  pathway 
along  which  the  catheter  will  enter  the  nasopliarynx  without  force.  When 
this  b  not  iMRitihIe,  eathctrr  inflation  will  \w  of  no  benefit,  and  we  should 
either  resort  to  the  Politzer  uu-iIumI  or  subject  the  patient  to  preliminary 
operative  treatment  for  the  correction  of  the  nasal  lesion.  The  latter 
alternative  will  generally  utTon)  the  shortest  road  to  a  permanent  cure. 

AtmcuHatary  SigM. — During  iitttation  we  may  obtain  iuiportant  data 
as  to  the  exact  condition  within  the  tubes  from  the  sounds  heard  through 
iba  otoscope,  or  diagnostic  tube.  Tlius,  there  may  be  (u)  complete  absence 
*.{  wund  characteristic  of  air  entering  the  tympanum,  thi.t  pointing  to 
absolute  occlusion  of  the  canal;  or  (b)  the  presence  of  moist  rilles,  changing 
in  character,  due  to  excessive  secretion  of  mucus  within  the  tul>e;  or  (c) 
th«  wund  may  be  clearly  indicative  of  air  entering  the  tympanum,  but 
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fainter  and  uf  liigher  pitch  owing  to  the  reduced  calibre  of  the  cHnal;  or, 

finally,  (d)  there  may  he  bubhiing  rflJes  char- 
acteristic of  air  pfl^ising  through  fluid,  indicating 
the  presence  of  serum  in  the  lower  part  of  the 
tynipaiiir  cavity. 

For  all  the  alxive  conditions,  which  are  but 
stages  or  phaj^-s  of  the  Banie  lecion,  the  treat- 
ment is  much  the  same.    Inflation  per  catheter 
acta  Ix-neficiatly  in  several  ways.    1  la  first  result 
is  the  re-e.stablishment  of  the  normal  air  pres- 
sure within  the  tympanum  and  the  replacement 
of  the  drum  nu'tnbrane  in  its  normal  ponition. 
This  frequently  (lives  immediate  relief  of  the 
symptoms,    and    in    some    cases    restores    the 
hearing  almost  to  the  normal  standanl.    This  improvi-ment,  how- 
ever, is  often  of  very  short  duration,  the  discomfort  and  functional 
disturbance  recurring  aa  the  air  in  the  middle-ear  cavity  is  again 
exhauste'l-    Inflation  seems  also  to  act  directly  upon  the  tubal 
mucosa,  restoring  il-s  tfjne  and  aiding  in  the  removal  of  nmeus 
aecimiutntiuiiH    which    are    l>roiight    away   with    the   return    air 
current  into  the  nasopharynx. 

Inflation  should  at  first  be  practise*}  at  short  intervals, — 
i.e.,  <laily  or  on  alternate  days, — and  later  at  longer  intervals. 
The  improvement  under  this  measure  is  oft<?n  verj'  rapid  and  is 
clearly  indicated  by  the  pnigressive  changes  in  the  character  of 
the  sounds  heard  through  llie  otoscope. 

Loml   Application    of  /)rwj;«.— There   can    be   no   doubt   of 
the  benefit  in  acute  tubal  catarrh  from  astringent  applications 
to    the    pharyngeal    mouth    of    the    diseased    tulje.      For    this 
pur[)ose     the     silver    preparations    give     good    results, — I'.f., 
nitrate  of  silver  in  solutiun  of  gr.   10  to  20  to  the  ounce,  or 
argjTol   in   2.')   per  cent,   solution.    They   arc   best  applied  hy 
means    of    a    cotton-woun<i    applicator,    the    end    of    which    is 
made   to  describe   a   curve   similar  to   that  of  the  Eustachian 
catheter  {Eig,  9R).     This  is  passed   through    the  inferior  mea- 
tus   of    the   nose    and    rotated    into    the    pharyngeal    mouth 
of  the  tube  by  exactly  the  same  manipulations  as  are  employed 
in  placing  the  Eustachian  catheter.      In   my    experience   arg>'- 
rol   is   less   irritating,   and   on   the  whole   more  effective,   than 
the  nitrate  of  silver.     It  can  also  be  usetl  more  frequently, — i.e^ 
twice    or    three    times  a    week,  —  in    Bpi>ropnate    cases,  while 
nitrate   of  silver,    even    in    weak    solutions,    should 
Flo,  iM  —  Ei»uri.i.L       not  be  applied  uftener  Ihan  once  in  seven  or  eiglit 
days.    Another  drug  which  is   cmcaciou.B  m  some 
caaes  of  Eustachian  catarrh  is   the  chloride  of  nine  in  solution  of  gr. 
10  or  gr.  20  to  the  ounce. 
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TretUmenl  of  Tuboti/mpanic  Congestion. — When  the  Ipaion  has  reached 
[kbc  stage  described  as  tulKitympanir  congestion  (Fig.  97),  the  necessity 
for  prompt  therapeutic  measures  becomes  urgent.  Usually  the  treatmonl 
alrcAdy  outlined,  hut  pushed  rather  more  actively,  will  control  the  con- 
<fitioD.  Catheter  inflation  of  the  ear  should  he  performed  daily.  The 
^application  of  argyrol,  in  25  per  cent,  solution,  should  be  made  to  the 
;4)pharynx  and  mouth  of  the  tube  on  alternate  days.  Frequent  gar- 
[^ing  of  the  throat  witli  alkaline ornurmal  ^alt  solution,  as  hut  as  patient 
eon  bear  it,  will  in  some  cases  act  as  a  counter-irritant,  relieving  the  tym- 
pcuiic  congestion.  Extract  of  belladonna,  gr.  }i,  combined  with  small 
doses  of  quinine,  repeated  three  times  a  day,  or  even  four  times  daily,  is 
of  undoubted  value  in  acute  tubotympanic  eongestion.  Eararhe,  if  severe, 
may  he  cuntrulleil  by  cumbiiiing  with  the  above  an  eighth  of  a  grain 
of  oodcine  for  two  or  three  da«e«.  Finally,  should  the  sj-mptoms  be 
flggravBtcd  by  an  effusion  of  serum  within  the  tympanum,  the  best 
r«*u!ts  will  u.«ually  lx>  obtained  by  a  free  inci-sinn  througli  the  pasterior 

tBppineni  of  the  drum  membrane.     The  lnci«ion  is  exactly  the  same  a« 
that  to  b«  described  later  under  the  treatment  of  acute  catarrhal  otitis 
^wdia,  and  the  sul>»equent  cleansing  of  the  canal  roust  be  carried  out  in 
the  Bame  way. 
Cmrectiofi    of    Samphanjngtal    Abmnynalities.  —  The    acute    sj-mp- 
toms  ha\ing  subsided,  it  is  of  prime  importance   to  the  patient   that 
the  nuM*  and  naM)phar)iix   should   be  carefully  examined,  and   that 
any  comlition  in  tlii.s  region  interfering  with  nasal  respiration   or  pro- 
f      Vocative  of  namiplmryngeul   conueslion   nhoiild  lie  corrected.     Proliably 
^Blnuch  could  W  accomplished  by  the  correction  of  such  lesions  not  only  in 
^■■preventing  the  recurrence  of  acute  tubal  attacks,  Ijut  aUo  in  the  lai^^cr 
5eld  of  preventing  sulM$e<]uent  impairment  of  hearing,' — i.e.,  deafness  in 
later  year-i. 

Tubal  Catarrh  in  Children. — Before  leaving  this  subject,  the  writer 

^wishes  to  say  a  word  as  to  the  prevalence  of  tubal  disease  in  young  children. 

Of  nil  the  causes  of  tubal  iiiflamnmiion  none  is  so  potent   or  so  wide- 

pn'ml  in  the  numbi-r  of  its  victims  as  the  pres<uice  of  pharyngeal  adenoid.^. 

[The  author  has  long  been  conxnnced  that  retraction  or  congestion  of  the 

[drum  membranes  constitutes  one  of  the  most  constant  and  reliable  phys- 

si^s  of  lymphoid  hypertrophy  in  the  nasophar>'nx;  or,  in  other 

*,  that  the  prevalence  of  tuliotympanie  disc'ase  in  children  is  almost 

)ual  with  (he  prevalence  of  adenoids.      If  this  view  is  correct,  it  is 

evident   that  the  subject  has  not   received  due  attention  in  otologiral 

literature  and  text-l>ooks,  and,  what  -s  of  mure  serious  import,  tliat  the 

ccmdition  is  more  or  less  ignored  or  neglected  by  phvsici&iis  and  otologjata 

alike. 

There  are  two  predisposing  causes  which  render  children  particularly 
prone  to  tul>al  congestion, — viz.  {I)  the  greater  prevalence  of  adenoids, 
■nd  (2)  certain  anatomical  characteristics  of  the  Eustachian  canal  in 
Infancy  and  early  childhood. 
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the  le\'^  of  the  tympanic  floor.   1 1  is  clt>ar  that  the  canal  of  t ho  infant  at  term 
presents  the  foHounng  differences  from  the  Eustachian  tube  of  the  adult: 

(1)  It  iti  shorter  (14  nun.)  and  huriiwiital  in  direction,  whereas  the 
adult  tube  is  33  to  38  mm.  lona,  and  parses  obliquely  upwiird  and  back- 
ward to  reach  tlie  tympanum  at  a  considerably  biRher  level, 

»(2)  The  tympanic  floor  in  the  infant  is  on  a  level  slightly  beioxr  that 
of  the  nai^al  flo4)r,  whilp  in  tlie  adult  it  w  some  20  or  22  mm.  abfjve  the 
floor  of  the  nose. 

(3)  The  pharyngeal  mouth  of  the  infant  canal  is  on  about  the  same 
level  aH  the  hard  palate,  whereas  in  the  adult  it  ia  some  10  mm.  above  the 

•  hard  palate. 
To  epitomize:  Tlie  Eustachian  tube  of  the  infant  is  a  sbort,  relatively 
wide,  horizontal  canal,  the  pliarynpeal  orifice  of  which  lies  a  little  bcbind  the 
ohoaria.'  and  on  a  li'vcl  slightly  b<>l<iw  that  (tf  the  hard  palate.  Its  phys- 
ical characteristics  seem,  therefore,  as  compared  with  the  adult  tulM",  partic- 
ularly favorable  to  the  entrance  of  germs  from  the  na.'^al  secretion  draining 
pOHleriorly  intw  tlie  pharynx,  and  (o  tho  development  of  vascular  changes 
u  a  result  of  any  ijathological  condition  within  the  nose  or  nasophftr>nx. 
Absence  of  Hubjechve  .Svmptdmh.— One  reason  why  tubal  catarrh 
in  children  ia  not  oftener  diagnoeiticated  as  nuch  is  the  absence  of  Kucb 

Isymptoma  as  a  young  child  would  be  able  to  describe,  or  likely  to  complain 
of.  Children  of  a  certain  age  complain  promptly  of  pain,  but  such  indefi- 
nite sjTTiptoms  ai  a  sensation  of  fulness  in  the  ears  they  probably  sonn  grow 
tolerant  of.  We  begin  life  with  hearhig  power  so  far  in  excess  of  our  actual 
need  that  a  child's  ears  may  be  very  seriously  diseased  before  his  hearing 
jwwer  becomes  noticeably  im])aired.  It  is  clear,  therefore,  that,  if  we  are  to 
recognize  tubal  catarrh  in  chikiren  at  the  stage  at  which  it  is  most  amen- 

Iable  to  treatment,  we  must  make  our  diagnosis  chiefly  by  the  physical  signs. 
Physical  Examination. — I  have  already  stated  my  belief  that  tubal 
catarrh  \s  almost  invariably  present  in  children  siiffering  from  pharyngeal 
adenoids.  Inspection  of  the  ears  of  children  in  whom  a  physical  exami- 
nation has  demonstrated  the  presence  of  adenoids  will,  therefore,  usually 
allow  the  drum  membranes  t«  be  rTiarkedly  retracteil.  When  the  adenoid 
growth  is  of  such  size  as  to  interfere  seriously  with  nasal  respiration,  the 
drum  membranes  are  usually  retracted  to  a  degree  rarely  seen  in  adults. 
They  may  also  be  noticeably  congestetl.  Beyond  this  there  may  be  little 
to  attract  attention  to  the  fact  that  the  Eimtachian  canals  are  diseased  or 
Hare  not  properly  performing  their  function. 

TfiEATTifENT. — The  treatment  is  particularly  important  from  the  fact 
thai  the  disease,  if  unchecked,  probably  represents  the  startlng-ptjint  of 
morbid  processes  leading  to  deafness  later  in  life.  The  indications  are 
dear. — via.,  removal  of  the  pharjngeal  growth,  especial  care  beingob- 
served  to  avoid  injurj'  to  the  cartilage  at  the  mouth  of  the  tube,  and 
subsequent  treatment  of  the  tubal  Icsitm.  For  inflation  of  the  cars  we  are 
usually  obliged  to  resort,  to  the  Politzor  method,  feiv  children  being  tol- 
erant of  catheter  inflation.  Aside  from  the  method  of  inflation,  the  treat- 
ment is  practically  the  same  as  for  atUilt  patients. 


i 


K%tJ     ACUTE  DISEASES  OF  MIDDLE  EAR  AND  MASTOID 


HTKINQITIS. 

Acute  circumscribed  inflammationB  limited  to  the  drum  membrane 
have  been  described  by  Poiitzer,  Schwartze,  and  other  distinguished  ob- 
servers under  the  name  of  acute  myringitis.  Bezold,*  on  the  other  hand, 
felt  so  doubtful  as  to  the  propriety  of  separating  such  a  lesion  from  a 
possibly  coexisting  inflammation  of  the  middle  ear,  that  he  declined  to 
recognize  acute  myringitis  as  a  pathological  entity.  My  own  observations 
rather  confirm  the  latter  view,  or  at  least  convince  me  that  the  lesion  is  one 
of  the  rarest  of  aural  diseases.  I  have  seen,  of  course,  innumerable  cases 
in  which  the  physical  signs  of  inflammation  were  apparently  confined  to 
the  drum  membrane,  but  exceedingly  few  in  which  I  was  convinced  that 
the  middle  ear  was  not  also  involved.  I  shall  content  myself,  therefore, 
with  a  brief  stjitement  of  the  symptoms  as  described  by  others. 

The  condition  is  said  to  have  been  observed  with  comparative  fre- 
quency in  association  with  influenza.  It  may  be  ushered  in  by  a  feeling 
of  fulness  and  discomfort  in  the  ear.  This  usually  gives  way  to  lancinating 
ear  pain  of  moderate  severity.  In  some  cases  the  earache  is  of  very  severe 
type.  With  the  pain,  loud  subjective  noises  often  add  to  the  patient's 
distress.  The  hearing  is  usually  only  slightly  impaired, — so  little  as  often 
to  escape  the  patient's  attention.  In  the  early  stage  inspection  of  the  drum- 
head may  show  marked  injection  of  the  membrana  tensa,  which  is  often 
particularly  pronounced  in  the  region  of  the  hammer  handle.  Later, 
with  exaggeration  of  the  above  changes,  one  or  more  bullie  are  seen,  usually 
upon  the  posterior  segment  of  the  membrane.  There  may  be  also  small 
eechymopos,  usually  located  in  the  posterior  segment.  The  bullae,  or  blebs, 
may  rupture  into  the  external  auditory  canal.  The  course  of  the  affection 
is  usually  short,  ending  in  recovery. 

The  disease  is  differentiated  from  acute  otitis  media  by  (a)  the  apparent 
limitation  of  the  inflammatory  changes  to  the  external  layers  of  the  drum 
meml)rane,  (b)  the  absence  of  bulging  of  the  membrana  tensa  as  a  whole, 
and  ((■)  the  very  slight  impairment  of  hearing  as  compared  with  that 
usually  accompanying  acute  middle-ear  inflammation. 

The  treatment  naturally  varies  with  the  severity  of  the  attack.  The 
milder  cases  probably  recover  with  little  or  no  treatment.  Moderate 
pain  may  be  relieved  by  the  application  of  dry  heat, — i.e.,  lying  with  the 
affected  ear  resting  upon  a  hot-water  bag.  In  cases  in  which  the  earache 
i.s  unbearably  severe,  the  author  believes  that  by  far  the  safest  method  of 
obtaining  relief  is  that  employed  in  acute  otitis  media, — viz.,  free  incision 
of  the  drum  membrane  and  subsequent  cleansing  of  the  canal  by  means 
which  will  be  described  in  connection  with  the  treatment  of  acute  tympanic 
disease.  This  plan  of  treatment  gives  prompt  relief  of  pain  and  at  the 
same  time  insures  against  the  retention  of  inflammatory  products  which 
may  collect  within  the  tympanum. 

*  Bezold:  Text-book  of  Otology,  p.  123. 
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ACCTE  MIDDI.E-KAR   INFLAMMATION. 

Nomenclature:    Si^ifioince  of    Names  in  Common    Usc^Brfore 

discussing  separately  the  at-ute  tympanic  lesions,  we  shouki  endeavor  to 
ddSnc  as  clearly  as  may  bp  just  what  we  intend  to  convey  as  to  the  charac- 
ter of  the  lesions  by  the  common  terms  "acut^-  catarrhjil  otitis  media" 
and  "acute  punilent  otitis  media,"  If  the  question  were  considered  solely 
from  a  bacteriological  viewpoint,  it  would  be  t'leiirly  possible  to  obtoin  in 
every  ca^e  a  specimen  of  the  tympanic  secretion,  and  according  to  the 
absence  or  presence  of  bacteria  to  say  that  we  have  to  deiU  wth  either  a 
serous  or  a  purulent  otitis  media.  It  is  neither  possible  nor  dciiirablc, 
however,  in  actual  practice  to  base  one's  ilia^osis  wholly  upon  the  bac- 
teriological (imlings,  and  there  arc  obvious  advantages  in  tlic  adoption 
of  a  simple  classification  which  maybe  bascH  upon  such  data  as  one  may 
obtain  from  a  careful  examination  of  the  patient. 

According  to  the  inve»'tiRalions  of  Zaufal  and  nmny  who  have  followed 
his  line  of  work,  there  arc  reasonaHJe  grounds  for  (pirslioning  whether 
acute  inSammatory  processes  ever  involve  the  middle-ear  cavity  in  the 
absence  of  pathogenic  bacteria.  He  found  in  a  large  scries  of  examinations 
that  pus  gcnuj'  were  always  prespnl  in  the  lynipaiiic  feeretion  taken  from 
acutely  inflflmo<i  ears;  and,  per  cotttrfi,  that  nu  cultures  could  hv  obtained 
from  secretions  taken  from  apparently  normal  ears.  Accepting  this  theon,' 
as  geDcrally  correct,  we  must  yet  admit  that  certain  congestive  conditions 
— (t.ff.,  tulKitympanic  congestion  with  effusion  of  serum— may  be  accom- 
panied by  distention  and  vascular  euKorgement  so  pronouncixl  as  to  n-pni- 
ducc  all  the  clinical  and  physicnl  phenomena  of  acute  purulent  otitis 
meiiia  and  to  constitute  a  condition  not  clinically  distinguishable  there- 
from. 

Bezold,  in  discussing  the  nomenclature  of  tymjiunic  disease,  objected 
to  the  Use  of  the  word  "catarrhal "  as  atiplietl  to  mi*ldle-car  inflammations. 
He  baj*p4l  hLs  objection  largely  upon  certain  histological  features  of  the 
lining  membrane  of  the  tympanum  which  seemed  characteristic  of  a  serous, 
rather  than  of  a  mucous,  membrane.  Thus,  while  the  mucous  membrane 
of  the  ciu'tilaginouK  ))ortion  of  tlie  Kui^tachian  tube  in  thick,  lined  by  sev- 
eral layers  of  ciliated  epithelium,  and  contains  many  acinous  glands,  the 
lining  membrane  of  the  tympanum  is  exceedingly  thin,  contains  no  acinous 
glands,  and  is  devoid  of  cilia  except  upon  the  floor.  In  the  atrium  iteon- 
sisti*  for  the  miwt  part  of  a  single  layer  of  ba-semcnt  cells  vrry  closely 
adherent  to  the  periosteum,  and  lias  a  decidedly  endothelial  character.  The 
mucous  membrane  of  the  pharj-ngcal  half  of  tlie  Eustachian  canal  secretes 
more  or  less  rather  thick  mucus,  whereas  the  normal  secretion  of  the  tym- 
panum is  very  thin  and  serous  in  character.  Bezold,  therefore,  projjosed 
to  omit  the  term  "catarrhal"  fnmi  descriptions  of  tympanic  inflammation, 
and  to  substitute  the  word  "simplex," — thus,  "otitis  media  simplex  acuta" 
as  differentiated  from  "otitis  media  catarrhalis  acuta."  The  word  "sim- 
plex," thus  used,  is  in  no  way  descriptive,  however,  and  Is  open  to  the 
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further  objection  that  it  would  provo  in  many  ca*efi  actually  incorrect  or. 
misIeadinK,  since  it  is  often  impossible  to  det<?rmine  clinically  whether  an 
acute  tympanic  lesion  is  or  is  not  punik'nt  in  charact^T.  It  would  soom 
better,  therefore,  not  to  discard  old,  time-honored  names,  which  have 
obtained  such  wi<lei<proad  adoption,  but  rather  to  define  clearly  the  charac- 
ter of  the  lesion  they  are  intended  to  describe. 

There  are  three  common  forms  of  acute  middle-ear  inflammation,  an 
appreciation  of  which  helps  to  a  clearer  understanding  of  ihe  varying 
])haiM?s  of  tympanic  disease, — viss.  (1)  An  acute  sermus  otitis  media, — 1.«. 
a  non-purulent  inflammation  with  effusion  of  serum  into  the  cavity  of  the 
atrium;  (2)  an  acute  purttleiil  inflammaiion  conjined  to  the  atrium;  and  (3) 
an  actde  pundmt  injlammatidn  invohxng  bath  the  atrium  and  the.  tympanic 
vaidt.  It  may  he  ijulte  impossible,  however,  by  its  clinical  maiiifi-Mtalions 
to  distinguish  an  acute  serous,  or  non-purulent,  otitis  media  from  an  acute 
purulent  otitis  media.  In  either  the  membrana  tensa  may  be  red  and 
bulKinK,  the  subjective  symptoms  are  often  identical,  and  the  indicationa 
for  treatment  are  practically  the  same.  From  the  standpoint  of  practical 
otologj',  therefore,  it  seems  best  to  consider  acute  middle-ear  inflaiumution 
un<lpr  two  lieaths, — viz.  (1)  "Acute  catarrhal  otitis  m^dia,"  by  which  term 
wo  shall  designate  any  acute  infiammation,  purulent  or  non-purulent, 
confined  to  the  atrium;  and  (2)  "aatic  pundenl  otitis  media,"  or  an  acute 
inflammation  involving  l>nth  the  atrium  luid  the  tympanic  vault.  These 
two  conditions  undoubtedly  represent  respectively  the  simpler  and  the 
more  serious  forms  of  acute  tympanic  disease  as  met  with  in  actual  practice. 

Otitis  Media  Gitarrhalis  Acuta;  Acute  Catarrhal  Otitis  Media. — 
These  terms  we  apply  to  the  simpler  form  of  acute  middle-ear  inflammation, 
— i.e.,  an  acute  inflammatory  procoss  confined  to  tlie  atrium. 

Etiolooy. — The  cau-ses  have  already  been  enumerated  in  a  fore- 
going chapter.  Depressed  constitutional  states,  and  therefore  exhausting 
diseases,  render  the  individual  more  prone  to  tymparJc  disease.  Obstruc- 
tive lesions  of  the  nose  or  nHaopharjTix— I'.c,  conditions  interfering  with 
aasttt  respiration — are  strongly  predisposing  factors.  Pharyngeal  adenoids 
react  injuriously  upon  the  ears,  and  are  rcsfionsihlc  in  large  measure  for 
the  prevalence  of  tjTnpanic  disease  among  children. 

Exciting  To  mm.— Gauging  their  importance  as  proportional  to  the 
nunda'r  of  cases  to  which  they  give  rise,  the  exnting  causes  fihimld  l>e 
mentioned  in  the  following  order;  (!)  Acute  nasophoryngiiia, — i.e.,  the 
common  "  cold  in  the  head."  More  cases  of  acute  middle-ear  inflammation 
can  be  accounted  for  as  secondary  to  this  affection  than  can  l>e  traced  to 
any  other  cau.se.  (2)  The  acute  exanthemata:  scarlet  fever,  dii>htheria, 
and  measles  caufit?  acute  tympanic  disease  with  even  greater  frequency 
than  is  generally  recognized  by  the  medical  profe^-wion.  Scarlet  fever  Is 
accompanied  by  acute  tympanic  di»eaM>  more  frequently  than  is  diph- 
theria, and  the  proi>ortion  of  scarlatinal  case.-*  which  go  on  to  acute  sup- 
purative mastoiditis  is  eonsideraldy  larger.  -Measles  is  a  very  frequent 
cause  of  acute  otitis  media  of  rather  severe  type  iu  which  mastoid  suppura- 
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lion  occurs  with  markod  frequency.  Acute  epidemic  influenza  gi\'es  rise 
to  acute  otitis  mf<iia.  uftcn  of  viTy  wvere  tj[>c.  Tliu  proportion  of  cases 
in  which  this  complication  occurs  \'ftrie8  in  different  epidemics  according 
(o  variations  in  the  average  severity  of  the  disease.  (3)  The  nasal  douche: 
it  ia  a  rect^inizeii  fact  that  many  cases  of  acute  middle-ear  inflamination 
are  caURp<l  by  tlw  caroic-JS  use  of  the  nasal  douche  in  cases  of  atrophic 
rhinitis,  oza^na,  etc.  In  the  milder  cases  of  nasopharyngeal  disease,  the  nosai 
apray  will  lie  found  an  efficient,  and  certainly  safer,  method  of  cleansinji? 
the  nose.  (4)  Ihtnng  or  swimming  under  walcr:  the  freciuency  of  t.>'inpaiiic 
inflammation  from  this  cause  is  evidenced  by  the  large  number  of  patients 
prestrntin^  themselves  each  year  at  the  beginning  of  the  swimming  season. 
The  injury  to  the  ears  may  occur  in  one  of  two  ways. — viz.  (a)  by  expulsion 
of  water  taken  into  the  nt)«c  or  throat  through  thp  Fustachian  tubes  or 
(b)  by  impact  of  tho  eold  water  against  the  drum  membrane.  The  latter 
danger  may  be  practically  eliminated  by  stopping  each  auditory  canal 
with  a  pli^et  of  muistened  absorbent  cotton.  (5)  TrauntaHc  uijiiriea  oj 
the  drum  membrane  are  a  c<jmparatively  rare  cause  of  acute  middle-ear 
inflammation.  Of  such  injuries  the  commonest  is  that  caused  by  a  for- 
cible box  or  slap  upon  the  ear.  the  drum  membrane  being  ruptured  by  the 
audden  condensation  of  the  air  in  the  external  auditory  mentas. 

Miaro-orgamums  found  in  Ihe.  Ear  during  Acute  Miihlle-enr  I nUammation. 
— A  very  large  number  of  micro-organisms  have  Iw^en  found  in  the  secre- 
tions taken  from  the  ear  during  acute  otitis  media.  Those  most  frequently 
found  are  the  streptococcus,  the  pneumocoocus,  and  the  streptococcus 
mucosus.  Next  in  frequency-  are  the  staphylococcus  albus  and  staphylo- 
coccus aureus,  and  after  these  come  the  bacillus  proteus,  the  bacillui* 
pyocyaneuA,  and  a  long  list  of  organiBins  which  do  not  call  for  spt^^ial 
mention  here. 

A."  regards  the  comparative  virulence  of  these  germs  in  relation  to 
aural  dji^'ase.  there  ii^  no  Lunger  room  fur  doubt  that  the  streptococcus  and 
pneumococcuR  give  rise  to  a  type  of  middle-ear  suppuration  which  leads 
more  frequently  to  intracranial  infection  than  do  the  tympanic  lesions 
caused  by  the  staphylococci  or  other  germs  mentioned.  Suepfl^,  from  an 
analysis  of  the  bacteriological  findings  in  a  large  series  of  cases,  concluded 
that  cases  of  acute  otitis  media  due  to  staphylococcus  infection  do  not 
give  rise  to  intracranial  complications.  While  this  view  is  extreme,  and 
therefore  incorrect,  it  serves  to  emphasize  the  infrequency  of  intracranial 
dweaae  secondary  to  staphylococcus  infection.  The  streptococcus,  on 
the  other  hand,  is  unquestionably  responsible  for  a  majority  of  cases  of 
intracranial  disease  of  otitic  origin. 

Accepting  the  al>ove  statements  as  in  the  main  correct,  one  must  yet 
acknowledge  that,  one  can  not  prognosticate  from  the  micro-organism 
found  in  the  tympanic  discbarge  the  future  course  or  severity  of  the  aural 
disease,  this  Ijeing  delerrnined  quite  as  much  by  the  patient's  systemic 
condition, — i.e.,  the  <|ue»ti«jn  of  normal  or  lowered  resistance.  A  staphy- 
lococcus may,  therefore,  produce  clinically  an  exceedingly  severe  type  of 
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mllanunation;  whereas  a  mild  t^-pe  of  acute  otitis  media  may  result  froin 
a  streptococcic  invflsion  of  the  ear. 

AsATfiMiCAi.  f'osRiTioNs  IX  Ro-ATiox  TO  Rtmptoms. — It  may  be 
well,  before  diwussing  clinical  iihfnomfiia,  to  review  briefly  certain  ana- 
tomical featur(>3  of  the  atrium  which  hear  rather  directly  ui>an  the  symp- 
toms and  course  of  the  simpler  form  of  acute  otitis  metUa. 

It  will  be  recalled  that  the  cavity  of  the  atrium  is  lined  by  an  exceedingly 
thin  membrane  very  closely  adherent  to  Its  walU.  ExternaJly  the  atrium  is 
clo.*ed  by  the  tense,  jnel.-iBtic  and  rath^^r  unyielding  mcmbrana  tensa. 
SuiKTiorly  the  atrium  ia  more  or  less  complet.eIy  separated  fmm  the  tym- 
panic vault  by  the  structures  massed  in  this  siituation, — viz.,  the  neck  and 
short  process  of  the  malleus;  the  lower  anterior  extension  of  the  body  of 
the  incus;  the  anterior,  external,  and  posterior  iinaments  of  the  malleus, 
and  thn  mucous  membrane  which  surroumU  them.  From  the  anterior 
wail  of  the  atrium  the  Eustachian  canal  leada  forward,  inward,  and  tlown- 
ward  into  the  na^sophar^-nx.  Oerms  reaching  the  tympanum  from  the 
nasopharynx  by  way  of  the  Eustachian  tube  lodge  first,  therefore,  in  the 
atrium. 

An  inflammatnr>'  process  on^nating  in  ami  confined  to  the  atrium 
probably  repre»eut8  changes  taking  place  somewhat  in  tlie  followinK 
order:  (1)  RIarkcd  dilatation  and  engorgement  of  the  vessels  of  the  lining 
membrane;  (2)  transudation  of  serum  and  migration  of  leucocjies  from 
the  vf'infi  into  the  tissues  of  the  mucdperinsteal  lining.  The  consequent  in- 
flammatory* thickening  of  the  lining  mcitibrane  has  the  important  mtrchani- 
cal  effect  of  rendering  the  separation  of  the  atrium  from  the  vault  more 
complete.  The  Iwny  Eustiichian  tulie  is  also  more  or  lens  cloeeii  by  inlliun- 
matory  swelling  iu  the  region  of  the  tympanic  orifice.  With  the  formation 
of  pus  or  effusion  of  serum  into  the  atrium,  the  walls  of  that  cavity  are, 
therefore,  soon  subjected  to  pressure,  the  outer  wall,  oi  membrana  tensa, 
Wing  the  one  which  offers  least  effective  resistance.  Hence  the  early 
spoiitan(«us  rupture  of  the  drum  membrane — usually  in  six  to  tweuly- 
four  hours — which  commonly  occurs  in  acute  catarrhal  otitis  media. 

As  coniparetl  with  the  vault,  the  relatively  small  amount  of  connective 
ti:»ue  In  the  atrium  (consisting  chiefly  of  its  thin  and  clo^tely  adherent 
lining  membrane)  constitutes  another  condition  favorably  influencing  the 
progress  of  the  disease.  That  is  to  say,  the  fastigium  being  parsed,  the 
tissties  more  quickly  regain  an  approximately  normal  condition,  the 
patency  of  the  Kustachian  lube  being  restored,  and  the  mechanical  con- 
ditions favorable  to  resolution  being  more  quickly  established, 

>)\Mnuu8  AND  SiG.VH. — Wlicu  acutc  otitis  inetlia  occurs  as  a  compli- 
cation of  one  of  the  acute  infectious  diseases,  the  otitic  symptoms  may  for 
a  time  be  more  or  less  masked  by  those  of  tiio  initial  disease.  When,  on 
the  other  band,  the  aural  disease  is  not  secondary  to  a  systemic  infection, 
the  onaet  i.s  usually  suddr-n  and  clearly  defined. 

As  a  prmlronial  symplom,  a  sensation  of  fulness  or  occlusion  of  the 
ear  is  noted  by  some  authors  as  of  frequent  occurrence.    This  8>'mptom, 
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when  prespnt,  is  clearly  a  result  of  the  tulial  catarrh,  or  congpsiion,  whirh 
almost  invariably  prec«Ios  or  accompanies  acute  catarrhal  otitis  nu-ilia. 
ArrordinR  to  the  wrltfr's  ohsrrvation.  the  sj'mptom  first  experienced,  or 
at  li'afit  first  cnmplaiticd  of,  by  the  patient  h  uttually  pain. 

Onttt. — The  earache  is  Ufiiially  sudden  in  its  devdopuieat.  FollowinK 
a  few  premunvtury  twinges,  it  wkju  aesunies  the  character  of  a  ronstant 
pain,  rapidly  reaching  an  unU-arable  decree  of  8e\-erity.  Not  infrequently 
the  patient  retires  at  niRht  with  no  noticeable  discomfort,  to  be  awakened 
durinR  the  night  or  toward  morning  by  the  eeverily  of  the  ear  pain.  Once 
estahlishcdk  the  pain  is  usually  constant,  but  is  subject  to  exacerbations 
of  intensity.  With  the  beginning  of  puH  formation,  the  pain  becomes 
throbbing  or  "drawing"  in  character,  being  sometimea  compare*!  by  the 
Bufferer  to  the  wvere  form  of  toothache  usually  accompanying  an  abscess 
at  the  root  of  a  carious  toutli.  Naturally,  sleep  Ifeconu^  impossible;  and 
when  prompt  relief  is  not  forthcoming,  the  resulting  insomnia  ndd^  to  the 
nervous  strain  to  wliich  the  patient  is  subjected.  The  severity  of  the  pain 
often  distracts  tlie  patient's  aTtentinn  frcim  les.«er  symptoms.  If  quea* 
tioned,  however,  he  usually  bcercmii's  conscious  of  subjective  siiunda,— 
i.<.,  tinnitus  aurium.  The  hearing  is  also  noticeably  impaired,  showing 
certain  characteristic  changes  which  will  be  n^fcrred  to  later 

The  constitutional  symptoms  vary  widely  with  the  age,  and  also  to 
some  extent  with  the  ncrv<)us  constitution  of  the  patient.  With  adults, 
the  temperature  may  throughout  be  normal  or  nearly  so,  or  it  may  bo 
■moderately  elevated.  With  infants  and  yoimg  children,  on  the  other 
hand,  even  the  mililiwt  type  of  aeiite  niiddJ^M-ar  inHanunation  is  usually 
announced  by  riither  hijrh  fi-vt-r.— 1',<?'.,  t^-nipfTalure  ranging  from  102*  to 
105°  F.  The  temperature  variations  which  iioth  adults  and  children  occa- 
sionally exhibit  with  mild  grades  of  tympanic  inMammatiun  depend  probably 
upon  individual  difTerences  in  tlie  stability  of  central  nervou.s  control. 
That  is  (o  say.  it  seems  necessary  in  some  cases  to  refer  the  fever  to  a  reflex 
disturbance  of  the  cerebral  heat  centres,  rnther  than  to  the  influence  of 
septic  ahsorplion  from  the  enr.  Certainly  the  riiplcj  and  considerable 
elevations  of  temperature  frefjuently  seen  in  children  sufTerini;  from  the 
simplest  type  of  acute  tympanic  itiflammation  are  in  many  cases  most 
easily  explained  in  accordance  with  the  above  hypothesis, — i.e.,  as  a  reHex 
phenomenon. 

With  patients  of  all  ages,  adults  aa  well  as  children,  digestive  disturb- 
ances arc  common  during  the  early  stages  of  an  acute  catarrhal  otitis 
media. 

Spmitaneoiis  Rupture  of  the  /)ruwi  Hembrmte. — As  we  have  seen,  the 
atrium  during  acute  catarrhal  otitis  is  a  small,  closed  cavity,  the  outer, 
membranous  wall  of  which  represents  the  direction  of  least  resistance. 
Obvioiwly,  the  membrana  tensa  mu.st  give  way  Ix'fori'  any  rapid  accumula- 
tion of  pus  or  serum.  Spontaneous  rupture  of  the  drum-head  usually 
occurs  within  six  to  twenty-four  hours  after  the  onset, ^ — or,  to  be  more 
exact,  after  the  appearance  of  the  initial  earache. 
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With  the  rupture  of  the  drum  membrane  and  the  appearance  of  aural 
dLscharge,  there  is  usually  pomptc^tc;  ccpsation  of  pain.  The  adult  patient 
usually  experiences  an  immediate  sense  of  relief,  and  the  child,  which  has 
been  tossinK  about  the  bod  in  distress,  now  falls  into  a  sleep  of  exhaustion. 
The  temperature,  which  in  young  children  is  usually  elevated,  may  fall 
within  a  few  hours  to  the  normal  line. 

With  adult  patients,  two  Bymptoms,  probably  in  some  d<^ec  present 
from  the  onset,  are  now  thrown,  into  bolder  relief,  and  become  the  patient's 
chief  cause  of  eoncern.^ — viz.,  tinnitus  aurium  and  impairment  of  hearing. 

Tinnitus  Aurium. — The  subjective  sounds  apparently  vary  preatly  in 
different  indi\"iduals.  On  the  other  hand,  it  may  be  that  the  variations 
are  often  more  apparent  than  real,  <k'pending  upon  the  natural  difficulties 
in  describing  a  purely  subjective  sensation.  Thus,  we  are  frwiuently  told 
that  the  noise  is  like  tlie  "noise  of  a  tea-kettle,"  "the  eseaping  of  steam." 
"whistling  of  wind  in  the  trees."  "the  sound  of  a  cricket." — all  which 
coniparisons  may  be  iniondfd  ro  descrilw  the  ftame  character  of  sound. 
Again  the  sound  is  cnmpared  to  a  ringing  of  bells  or  to  a  shrill  whistle.— 
i.e.,  sounds  of  different  character.  From  the  average  statements  uf  intel- 
ligent patient+i,  one  is  led  to  Iwlieve  that  the  siumd  is  usually  of  rather 
high  pitch. 

Tinnitus  which  has  made  its  appearance  during,  and  as  a  result  of,  an 
attaek  uf  acute  otitis  [nediu  usually  disu]]fK'ars  when  the  last  physical 
evidence  of  inflammation  h-is  pune.  It  is,  however,  in  my  experience 
often  the  ver\'  last  riymptoni  to  disappear. 

Imfiairment  of  Hearing. — The  hearing  is  always  impaired  at  the  height 
of  an  acute  catarrhal  otiti?  media.  .\t  the  onset,— i.e.,  during  the  stage 
preceding  (lie  aecunujlatiun  of  lliiid  in  the  tyin))anic  cavity — theirapair- 
nient  may  tn-  sliKht,  or  not  noticeable.  As  serum  or  pus  displares  the  air 
in  the  tj-mpauum,  however,  the  hearing  power  is  usually  con.sidcrably 
reduced. 

The  type  of  impairment  assumes  to  some  extent  the  general  character 
of  deafness  due  in  tlipeajw  in  any  part  of  the  conducting  npimrauis,  — t.f.. 
hearing  by  bone  comluction  is  incTea.'sed,  and  the  ratio  between  hearing  by 
bone  conduriion  and  by  air  conduction  is  changed,  though  not  nccesM- 
rily  ruversetl. 

Berold  called  attention  to  certain  features  of  the  disturbance  of  hearing 
as  rhuracteristic  of  acute  middle-i'ar  iiiflanmiation  with  effusion.  In  acute 
otitis  media  with  bulging  uf  the  drum  membrane,  bone  conduction  ik 
increascnl,  and  the  tuiiing-fnrk  held  in  wuitart  with  the  mid-line  of  the 
skull  is  referred  definitely  to  the  diseased  organ.  With  this  increase  in 
bnne  conduction  there  i.s,  however,  according  to  Rezold,  surprisingly  httle 
disturbance  of  audition  for  the  low  mus^lcal  t^nes,  some  of  his  patients 
hearing  tones  as  low  as  16  d.v.  This  is  the  reverse  of  what  one  usually 
finds  in  chronic  lesions  of  the  conducting  mechanism,  in  which  the  lower 
tone  limit  is  almost  invariably  considerablj*  elevated.  Bezoh)  explains 
tlii.-*  difference  by  reference  to  differences  in  the  pathology  of  the  two  typuts 
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'of  dbeaso.     Thus,  in  cbrooic  middle-ear  diseottc,  either  suppurative  or 

tmn-suppurative,  there  is  usually  present  either  partial  destruction  of  the 

drum  meinhrane,  or  fixtttiun  i»f  tlie  mcinlirane  or  os,sicles.    Either  of  these 

condilioiiji  would  interfere  inarketlly  with  the  f?lyw  and  extensive  movement* 

involved  in  the  production  of  very  low  musical  t^nes.    In  arut^  catarrhal 

lOtitis  media,  on  the  other  hand,  disturbance  of  function  is  due  largely  tu 

le  preftence  within  the  tynipnnutn  of  fluiii  which 

Etfi  88  a  weitvht  upon  tiie  drum  membrane  and 

rossiclea,  interfering  with  the  aci)tene«(s  of  hearinK 

for  all  soundR,  but  not  necetwarily  ofTering  special 

resistance  to  the  slow  and  relatively  wide  vibrations 

neoeitsary  to  the  transmission  of  the  lower  tones 

of  the  musical  scale. 

Obviously,  the  presence  of  fluid  in  the  t>T)i- 

lum  is  not  the  only  factor  in  the  (leafncKH  of 

aaite   otitis  media,  the  other   being  the  inflani- 

mntory   infiltration  of   the  drum   mcmbriine  and 

tympanic  mucosa.     Tlu»  explains   the   fact   that 

some  d^ree  of  deafness  often  considerably  outlasts 

ic  ecsiation  of  the  discharge  and  final  closure 

'of  the  drum  membrane. 

PhyKicnl  Changea  in  thr  Drum  Membrane. — The 

|)hysieal  ^pcarance  of  the  drum  membrane  varit-B 

>rially  with  the  time  which  has  elapsed  since  the 

OttiBt.    If  seen  very  shortly  after  the  earache  is  first 

experienced,  the  drum-head  will  be  found  deeply 

injw:t4-<l, — t'.c,  rjtceedingly   reel.     When   different 

ptirlions  uf  the  tense  membrane  show  variations  in 

this  respect,  the  upper  part  is  usually  more  deeply 

injected    than  the  lower  portion,  which  may  l,>e 

nearly  or  quite  normal  in  color.     In  other  words, 

the  injection  is  said  to  appear  first  above  and  extend 

downward;  but  there  is  never  any  line  of  demarca- 

^dtion   betwe«Ti  the  injected  and  normal  portions, 

^BUie  one  shading  gradually  into  the  other.     In  a 

^ftaajority  of  cases,  however,  the  whole  membrana 

^Bm»a    wh(-n   first  seen  by  the  phystdan  is  uni- 

^Dfiuly  ml   (Fig.  101). 

If   the  evamination  be  delayed   a  few  hours, 

inspection   of    the   drum    nieinbranc   may    reveal    an   entirely   different 

^bcture, — ije.,  the  membrana  ten»a  is  now  not  only  exceedingly  red,  but 

^ftulp*  markedly  outward  into  the  lumen  of  the  meatus.    A  slight  central 

depression  may  be  seen  in  the  position  of  the  umbo.    Oilier  than  this, 

the  normal  lanfimarUs,  including  the  short  process  and   handle  of  the 

Jleus,  may  Iw  more  or  less  obliterated  nr  hiilden  from  view  (Kig.  102). 

If  the  examination  be  still  further  delayed,  wo  shall  be  likely  to  find  the 
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canal  filled  with  pus,  in  which  case  we  can,  of  course,  see  nothing  of  tlie 
dnim  memlirBne  until  the  ejir  has  I>een  irrigal-ed  or  the  meatus  otherwise 
cleaned.  It  is  then  puBsible  to  locate  the  perfor&tiua,  which  is  situated 
practically  always  in  tlie  posterior  seKment  of  the  membrane.  Most 
frequently  it  is  found  in  the  pusterosupprior  quadrant, — i,c.,  behind  the 
hammer  handle.  Occasionally  a  perforation  is  so  minute  that  one  is  not 
quite  sure  of  its  recognition.  In  such  a  case,  if  the  patient  is  required  to 
perform  Valsalva  inflation  while  the  drum  membrane  is  kept  in  view,  a  drop 
of  pus  will  be  seen  to  exude,  thus  toeatiuK  definitely  the  site  of  the  per- 
foration (I'm.  103). 

The  DwAarye.— Following  rupture  or  incision  of  the  membrane,  the 
discharge  may  vary  considerably,  in  accordance  with  certain  conditions, 
— e.g.,  the  constitutional  condition  of  the  patient,  the  character  of  the  in- 
fection, the  time  elapsing  between  the  onM't  of  the  disease  and  the  rupture 
of  the  drum  monihrano,  and,  of  course,  with  the  efficiency  of  the  treatment. 
IE  the  inflammation  is  serous,  or  non-purulent,  and  the  rupture  of  the  drum- 
head haa  occurred  early,  the  discharge  nuiy  remain  serous  in  character  and 
lant  but  a  few  duys.  If,  on  the  other  liand,  the  patient  is  in  a  constitu- 
tionally exhausted  condition,  or  the  infection  is  of  \'iru]ent  type,  and  par- 
ticularly if  the  nipture  of  the  drum  membrane  has  been  considerably 
delayed,  the  discharge  is  likely  to  l>e  more  profuse  and  to  persist  longer. 

Taking  as  an  example  a  case  in  which  an  intonsely  red  and  bulging 
drum  nii-nibrune  has  been  properly  incistnl,  the  discharge  may  pursue  w>mt*- 
what  the  followhig  course;  Frequently  it.  does  not  reach  its  maximum 
How  during  the  first  twelve  or  twenty-four  hours  following  the  incision. 
The  writ^jr  has  rifpeatedly  lieen  impressed  with  the  relatively  moderate 
<lischarge  immediately  following  myringotomy  in  cases  of  severe  tympanic 
inflammation.  After  the  first  twelve  or  twenty-four  hours  it  rapidly 
increases  in  amount,  usually  reaching  the  maximum  on  the  second  or  third 
day.  From  this  point  it  may  fur  a  few  days  he  exiHTcllngly  profuse,  then 
gradually  receding.  Its  disappearance  may  be  quite  rapid,  or.  for  no  reaiwn 
discernible  in  the  physical  character  of  the  lesion  or  the  type  of  infection, 
be  comparatively  slow.  Finally,  after  the  amount  is  re<luccd  to  an  apparent 
minimum,  it  may  persist  obstinately  for  days,  sud^lenly  ooanng  with  the 
complete  dosure  of  the  drum  membrane.  Following  the  closure  of  the 
incision,  the  drum  membrane  may  rapidly  regain  its  normal  apjiearance 
or  weekw  may  elapse  befon-  all  traces  of  the  recent  infiiunmBtor\'  process 
have  disappeared. 

The  above  describes  somewhat  in  detail  the  usual  course  of  an  attack 
of  acute  catarrhal  otitis  media.  The  whole  proceas,  from  the  a]>pearance 
of  the  di!*cbarge  to  (inal  closure  of  the  drum  membrane,  may  run  it«  coun* 
in  a  week  or  less,  or  may  be  spread  over  two  or  three  weeks  or  more.  Tu 
understand  these  otherwise  puzKling  variations,  we  must  recognixe  in  tb» 
patient's  general  power  of  resifltance,  or  departure  from  the  normal 
therein,  a  factor  quite  as  potent  in  deciding  the  course  of  the  disease  as  the 
character  of  the  infection  ilseEf, 


OTITIS  MEDIA  PURULENTA  ACUTA 


168 


In  the  writer's  opinion,  serious  complications  of  acute  catarrhal  otitis 
Budia  rarply  (K-cur  without  previous  change  in  the  character  of  the  lesion,— 
■>.,  without  pxtcnsiun  of  the  infection  to  tht-  etructurtrt)  of  the  vault. 

The  PROOX0818  as  to  ultimate  recovery  k  good.  The  lirum  membrane 
usiully  heals  without  noticeable  cicatrices  or  structural  changes.  Per- 
manent impairment  of  hearing  is  exceedinRly  rare.  There  can  be  no  doubt 
that  a  mild  attack  in  which  final  healing  is  unduly  delayed  is  more  apt  to 
result  iu  &ome  permanent  impairment  of  function  than  a  severe  iei^luu  in 
which  prompt  local  recovery  occur?.  On  the  other  hand,  a  very  prolonged 
attack  may  leave  absolutely  perfect  hcarlnE. 

Acute  Suppurative  Otitis  Media;  Acute  Purulent  Otitis  Media 
(Otitis  Media  Purulcnta  Acuta).— These  terms  are  employed  tx)  describe 
a  suppurative  inflamtiialion  involving  iMith  atrium  and  vault.  In  many 
cases  the  inllainmatury  pruci-»s  seems  to  originate  in  the  vault,  spreading 
thence  downward  to  the  atrium ;  in  others, aa  infection  of  the  atrium  extends 
upward  to  the  attic. 

EnoixKJV. — The  causes  of  acute  purulent  otitis  media  are  the  same  as 
.giving  rise  Ifl  the  simpler  form  of  acute  tympanic  inflammation, 
hey  do  not,  therefore,  call  for  repetition  here.  So  also  of  the  bacteriolog}-, 
there  is  no  organism  which  may  cause  one  grade  of  acute  middle-ear 
flanimation  an<i  not  the  other.  That  is  to  say,  the  same  exciting  cause, 
the  same  pathogenic  micro-organism,  may  give  rise  cither  to  the  simpler 
or  the  more  severe  form  of  otitis  mwlia,^ — this  depending  perhaps  to  some 
extent  upon  variations  in  the  individual's  vitality  or  resistance  power  to 
disease.' 

ANATttMicAL  Conditions  IxFLUENciNr.  tub  PATiioLor.y  op  tiib 
DisiUSR.*— The  an  atom!  co-surgical  features  of  the  vault  arc  perhaps  best 
shown  by  comparing  them  with  those  of  the  atrium.  It  will  lje  remem- 
befed  that  the  atrium  cujitaiui<  but  little  connective  tissue  other  than  the 
in  and  closely  adherent  membrane  lining  its  walls.  Inflammation  tends, 
fore,  to  Im  self-limited,  by  reason  of  the  very  limited  field  involved, 
d  the  rather  unfavorable  nidus  provided  for  the  ^owth  of  germs.  The 
mechanical  separation  of  the  atrium  from  the  vault  is  rendered  more 
complete  by  the  inflammatory  swelling  of  mucwa,  this  favoring  early  rup- 
ture of  the  drum-head,  with  consequent  drainage  and  relief  of  tension, — 
tc,  early  resolution.  .  As  congestion  about  the  Eustaehiiin  orifice  subsides, 
Eustachian  canal  provides  a  supplementary  drain  fur  the  escape  of 
rum  or  pus. 

*  Thr  fmiut-nl  ncnim-m'P  of  i>ii|i|itirulivi-  Ifsioiui,  appAri>nlly  oriKinaling  in  the  vaull. 

mtber  difficult  to  czptsin.    Why  dhuulcl  gcmu  prasunuibly  eiitiTinic  by  vr»y  of  the 

dhiui  canal  primarily  iafcci  the  vault?    In  trying  to  ooeouni  fur  this  phcuumcDuu. 

Nlowins  theory  haff  wemed  to  the  writer  the  mort  8a.tief«ctor>-, — vit,,  thiit  the 

tnum  pr«Miit*  rrrrtiin  con<liuniMi  iinfuvonilili^  to  the  ili-velupmpiil  of  purulent  inflam- 

'uatioQ  Khioh  do  not  rxixt  in  the  viiuh;  lh«l  gernu  mierinfc  hy  wny  of  the  HiifltArhion 

caaal  nay  pasBlhrDU^h  the  atrium  without  inft^L-tiniiilx  iQiico^'n,  aaJ,  n-jiehinR  thuvMlH, 

way  tad  iJirrc  tho  coQ<litipDa  favorable  fur  the  iaci>ptioa  and  spread  of  n  «uppuntJT« 

Ubnunatkia. 
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The  \'ault  (Fir.  104)  presents  the  following  teatures  IwarinR  upon  the 
pathuIo(^  of  suppurative  lesionti  oriKinalinft  therein:  (a)  It  in  ilirectly 
continuous  post«riorly  with  the  so-called  mastoid  antrum.  Pus  collpctinK 
from  a  primarj-  infection  in  thp  vault  is  not,  therofore,  quickly  sul>ji'ct<'(l 
to  pressure, — floTvin^  ralher  backward  alouR  the  pathway  of  least  resist- 
ance into  the  antrum.  The  antrum  is  early  inmSved  in  amdc  punilent  otitis 
fnfidia,  and  from  the  onset  tlie  danger  of  suppurative  mastoiditis  is  greater. 
The  escape  of  pus  downward  into  the  atrium  frequently  reprojients  a  lat»T 
stBRC, — i.e.,  is  suhsequrnt  to  the  accumulating  of  pus  within  the  antrum. 
Spontaneous  rupture  of  the  drum  membrane  is  often  therefore  tlelaye^l, 
usually  from  forty-eight  hours  to  a  vrcck.     (b)  There  is  no  natural  path- 
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way  providing  for  the  free  escape  of  pus  from  the  vault,  and  even  extensive 
incision  of  the  drum  membrane  does  not  provide  free  and  adequate  drain- 
age from  the  antrum,  fe)  The  lining  membrane  of  the  vault  is  not  closely 
adherent  as  in  the  atrium,  but  haiiKs  in  folds  from  the  tympanic  rijiif, 
covering  the  head  of  the  malleus  and  body  of  the  incus,  and  dividinK  the 
attic  into  an  outer  and  inner  compartment.  Another  fold  of  miirous 
membrane  is  usually  present,  passing  horizontally  across  the  outer  cham- 
ber of  the  vault,  and  dividing  it  further  Into  an  upper  and  lower  spacv. 
This  purplus  of  vascular  connectivo  tissue  forms  a  suitable  nidus  for  the 
growth  of  infective  germs,  and  favors  the  development  of  suppurative 
inllommation.  The  sulKJivision  of  the  vault  cavity  into  membranous 
compartments  is  also  distinctly  favorable  to  the  retention  of  pus,  aiid 
therefore  to  tlic  upread  of  infection. 

Symptoms  and  Signs. — The  subjective  symptoms  of  acute  suppurative 
otitis  media  do  not  differ  greatly  from  those  of  the  simpler  form.  Karaehe 
is  usually  the  first  purely  aural  symptom  of  which  the  patient  complains. 
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The  ear  pain  resulting  from  a  primary  infection  of  the  vault  rs,  perhaps,  a 
little  less  sudden  in  its  attack,  and  somewhat  slower  in  reaching  its  max- 
imum intenrnty,  than  that  accompanying  a  similar  lesion  confined  to  the 
atrinra.  It  is  aino  niuch  less  likdy  to  bn  reliever!  by  early  rupture  <if  the 
drum  memWane.  It  is  described  as  a  most  unbearable  t>*pe  of  pain.j— 
throbbing  or  burtnK  in  character, — and  soon  reaching  a  degree  of  severely 
rendering  sleep  impossible.  From  the  onset,  the  patient  usually  expcrii^tXs 
suhjectivi''  noises, — this  symptom,  however,  being  over-balanced  by  tpe 
ppverity  of  the  pain,  and  therefore  rarely  complained  of  at  tliis  stage  iif 
the  disease.  The  hearing  may  at  first  be  hut  little  disturbed,  this  depenrt- 
ing  upon  the  extension  of  the  iuflamniatton  to  tlic  membrana  tensa  a^d 
structure!;  atxiut  the  oval  wimlow  and  incudustapedial  joint,  and  upon 
the  aoeiimulation  of  pus  within  the  atrium.  As  the  lesion  advances,  the 
hearing  is  always  marke^lly  inipnirerl.  I 

Some  degree  of  fever  is  usually  present  in  the  acute  stage.  With  aduljts 
the  temperature  may  rise  to  102°  F.  or  more,  or  may  l>e  but  ^liphtly  alwye 
the  noriual.  With  infants  and  yountr  children,  on  the  other  hand,  ruthi-r 
high  temperature  is  the  rule.  Owinp;  partly  to  the  fever,  when  prcsenit, 
but  chiefly  to  the  severity  of  the  pain  and  the  consrqucnt  insomnia,  there 
are  few  circumscribed  lesions  which  will  more  quickly  exhaust  the  patietit 
than  An  attack  of  acute  middtc-ear  inflammation  which  has  not  been  re- 
lieved by  rupture  or  incision  of  the  liruin  membrane. 

Spontaneous  Rupture  of  the  Drum  Mrmbranc. — The  interd'al  between  the 
initial  pain  ami  the  rupture  of  the  membrane  is  usually  mnvh  longer  than  in 
the  simpler  form  of  acute  otitis  media.    In  my  experience,  it  varies  all  tbe 
way  from  forty-eight  hours  to  a  week.     This  wide  variation  is  prohnbjy 
explained  by  differences  in  the  early  pathways  of  extension.    If,  for  example, 
a  suppurative  process  in  the  vault  extends  quickly  in  tlie  direction  of  tlje 
atrium,  or  is  quickly  followed  by  a  secondary  infection  of  the  lower  tytto- 
I     panic  space,  pua  colJM-t ing  there  will  Ix-  likely  to  cauue  a  comparatively  e^rly 
rupture  of  the  membrane.     On  the  other  hami,  a  primary  infection  of  the 
vault,  spreading  chiefly  l>ackward  in  the  direction  of  the  antrum,  may  tor- 
tare  tlic  patient  for  days  before  pus,  accumulating  in  the  atrium,  causes 
rupture  of  the  membrana  tensa.    Such  cases  are  best  studied  in  dispensary 
J     practice,  where  patiunts  frequently  come  under  oljservation  who  have  suf- 
taHn^  three,  five,  or  even  six  days  without  rupture  of  the  membrane. 
^Bt  ia  not  difficult  tu  appreciate  why  linal  rupture  of  the  membrane  in  these 
^BttEcs  oft«n  affords  much  tes.s  relief  than  that  which  almost  invariably 
^ToUowB  the  early  rupture  of  the  drum-head  iti  acute  calnrrliiil  otitis  mwiia. 
I  Phtjncal  Signs. — It  is  clear  that  the  pliyf-ical  clnutKea  in  the  drum 

membrane  must  vary  with  the  progres-s  uf  the  dise.a.'^c.  We  shall  try, 
I  tberrforc,  to  dcwrribc  certain  conditions,  reprtstenting  progressive  stages 
I     of  the  lesion,  in  the  order  in  which  thej'  would  l>e  likely  to  occur. 

If  the  patient  is  seen  very  shortly  after  tho  initial  uymptom,  we  may 
_6nd  tliC  following  e<Hidition.f  present; 

I .  The  membrana  tensa  tliroughout  the  greater  part  of  its  extent  may 
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be  quite  nonnal  in  color  and  appearaore.  The  upper  posteriur  portioa  of 
the  tense  membnuw. — that  part  inunecfiately  ooatigDoaB  to  ShnipneU's 
meinhrane, — and  Smpoell's  membrane  itself,  are 
intensely  red,  and.  if  not  actually  bulging,  have 
the  appearance  ai  acute  toflammaton-  tnfiltratioo 
(Fig.  105).  This  condition  is  very  frequently 
obeer\-ed  in  patients  who  are  seen  jvi5t  after  the 
onset,  and  Uimally  Uidiratee  a  euppuralive  process 
in  the  vault,  which  later  will  extend  downward 
and  involve  the  atrium. 

2.  A  few  hours  or  one  or  two  days  later,  we 
may  see  the  follomng  changes:  the  upper  half  or 
whole  of  tlie  membrana  tensa  is  red,  or  injected. 
The  injection  in  the  rcipon  of  Shrapnell's  mem- 
brane is,  however,  much  more  inten.se,  and  the 
inflammatoty-  thickening  (infiltration)  in  this  region 
in  SO  pronounced  as  to  indicate  clearly  a  suppura- 
tive prores's  Whind  Phrapnell's  membrane, — i.«,, 
iti  the  vault  (Fig.  lUti).  Thi^  picture  is  often  ee«a 
in  acute  suppurative  inflammation  of  the  attic,  and 
occurs  at  a  period  following  the  onset  which  in  a 
similar  lesion  of  the  atrium  would  have  been 
marked  by  noticeable  bulping  or  rupture  of  the 
lirum  membrane  (Figs.  1U2  and  103). 

3.  The  upper  posterior  part  of  the  membrana 
ryinT)uni — i.e.,  the  part  including  and  immediately 
1  1; '^nt  to  Shrapnell's  membrane — is  markedly 
bulging,  olearly  indicating  the  presenre  of  pua  in  the 
tympanic  vault  (Kig.  107).  With  tliis  wjndition,  the 
entire  membrana  ten«a  also  ia  invariably  inflamed. 
The  bulging,  however,  is  confined  to,  or  most  coiv* 
spicuous  in,  the  region  of  Shrapnell's  membrane. 

4.  The  canal  contains  pus,  removal  of  which 
reveals  the  follutving  cunditionn, — viz.,  entire  drum 
membrane  (membrana  tensa  and  membrana  flac> 
cida)  red  and  bulging.  Small  perforation  in  pos- 
terior segment  of  mfmbrana  tensa.  Postero-superior 
canal  wall^^,f.,  that  part  immediately  adjoining 
the  drum  membrane — is  frequently  vc-ry  con- 
siderably swollen,  so  that  no  line  of  demarcation 
is  here  dtseernible  t>etween  canal  wall  and  drum 
membrane  (Fi?;.  103).  This  condition  alwayi 
indicates  a  severe  suppurative  proocss  within  the 
vault,  and  frequently  coexists  with  inflammation 

off  the  mastoid  cclb.     It  is  commonly  spoken  of  as  "sagging  of  the 
posterosuperior  canal  wall." 


I 


rio-  107. 


rio.  ION. 


rvm.  101.  lOS,  107.  oad  inn. 
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An/rum  Tenderness. —It  must  be  clear,  from  a  study  of  tympanic 
anatomy  (Fig.  104),  that  pus  coUcolinK  in  the  tympanir  vault  must  soon 
find,  its  way  into  the  antrum.  The  antrum,  therefore,  Is  usually  to  r^ume 
extent  involved  in  a  su)>purativr  inflnmmation  of  the  vault,  and  t)en!<itiv&- 
neas  to  pressure  over  the  antrum  Ih  rarely  altuflether  absent  from  the 
most  acute  »%agfi  of  an  acute  puruMit  otitis  media. 

Courne  of  the  Diaeaae.—The  eourso  of  an  uncomplicated  cafc  of  acut« 
euppurative  otitis  nietlia  i;:^  somewhat  similar  to  that  of  the  acute  "catar- 
rhal" form,  but  is  u.tually  more  proJonRed.  Some  very  severe  cases,  how- 
ever, make  surprisingly  rapid  recoveries.  The  discharge — increasing  dur- 
ing the  first  day  or  two  following  myrin(»otomy— is  usually  very  profuse 
at  first,  its  dumtiun  depending  upon  the  patient's  constitutional  condi- 
tion, the  virulence  of  the  infection,  and  the  extent  of  the  area  involved 
in  the  vault  and  antrum.  The  iMst  possible  incision  through  the  drum 
rnembrane  may  not  proviiJc  perfect  drainage  of  the  membranou-s  pockets 
of  the  vault,  and  can  not  adequately  drain  the  antrum.  The  process  of 
resolution  includes,  therefore,  the  removal  of  pus  in  part  through  an  in- 
cision or  perforation  of  the  druiti-liead,  and  in  part  by  ils  elimination 
through  the  lymphatic  sy.^tcm.  In  a  favorable  ca^c,  the  discharge  may 
ce*ae  and  the  drum  membrane  close  in  a  period  varying  from  ten  days  to 
four  week«. 

Acute  OtitU  Media  in  In/anh. — Before  leaving  the  discu-ssion  of  3>'mp- 
toms,  a  word  i^bould  beaaid  a^  to  the  diagniMnis  of  acute  midille-ear  inllam- 
tiiation  in  infanltt  and  young  children. 

It  has  iH-cn  frequently  slat^'d  in  otologieal  literature  tiiat  acute  otitiii 
niniia  in  young  children  is  invariably  announced  by  a  considerable  eleva- 
tion of  temperature.  This  is  not  strictly  true.  In  the  Willan!  Parker 
Hospital  for  Acute  Infeotiouii  Diiteaftes,  tlie  writer  has  seen  a  numlier  of 
caat»  in  which  an  acutely  inflamed  ear  with  bulging  of  the  drum  nn'mbrani! 
has  coexisted  vnth  a  normal  or  but  ."(lightly  elevate*!  temp«'rature.  Such 
caN«,  however,  form  so  stnali  a  percentage  of  the  total  numlxr  of  ca.>ies  in 
yuung  ehililren,  that  they  are  to  be  regarded,  perhaps,  as  the  exceptions 
which  prove  the  rule.  They  are  mentioned  simply  to  emphasize  the  fact 
that  one  can  not  with  certainty  exclude  acuW  tympanic  disease  even  in 
ymjng  ehiltlren  by  the  absence  of  fever.  .As  a  general  rule,  howe%'er,  it  is 
perfectly  correct  to  say  that  in  the  great  majority  of  cases,  even  the  milder 
gndia*  of  acute  middle-ear  innammation  give  rise  to  a  very  considerable 
riat  tilt  tnuptTature. 

In  a  child  of  three  year"  or  less,  the  subjective  symptoms  iif  acute  otitis 
nunlia  are  ofl^^n  ;«>  indefinite  aa  to  be  of  little  or  no  diagnostic  value  to  the 
geoeral  practitioner.  So  :^kllful  and  expt^rienced  an  ol»scrver  as  Dr.  C.  O. 
Keriey*  has  stated  hi.s  belief  that  yoimg  cliildren  do  not,  as  a  rule,  experience 
earache  with  acutt.*  middle-car  intliiinmation.  While  I  have  never  been 
able  to  accept  this  view  as  quite  justifiable,  it  is  certaiiUy  remarkable  how 

'  Kaiey:  SyntpionMUiogf  v(  .Vrute  Qtitis  ia  Qulilrieo,  New  York  Medical  Jmiraal, 
MyS.lQOS. 
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induUed  ainung  the  setiuelaj  of  acute  purulent  otitis  media.    They 
occur  so  rarely,  however,  without  intermediat«  infection  of  eithw  the 
mastoid  process  or  the  lab>Tinth,  that  the  above  scheme  gives  a  much 
^jQorv  correct  view. 

^B  Acute  circumscribed  suppurative  labyrinthitis  is  included  among  the 
^^tOHBtble  sequelae  of  acute  mat^toitUtis.  but  not  among  thu«w  of  acute  puru- 
lent otititt  media,  becau^  direct  infection  of  the  labyrinth  from  a  t^-mpanic 
lemon  usually  procreds  tlirouRh  one  of  the  labjTinthinc  wimlowrt,  and  is 
almost  invariably  diffuse.  Acute  circumscribed  suppurative  labyrinthitis 
remits  most  often  from  necroMn  of  one  of  the  semicircular  canals,  the 
horisontHl  canal  iH-ing  the  eommonest  point  of  attack.  This  practically 
never  results  directly  from  an  acute  tympanic  lesion.  Infection  of  the 
jugular  bulb  as  a  direct  result  of  purulent  otitis  media — i.e.,  without  inter- 
mediate infection  of  the  mastoid  cuIIh — is  a  somewhat  rare  condition,  of 
which  a  strife  of  cases  have  been  reported  by  McKemon.' 

Trkatmrst. — Most  cases  of  acute  tympanic  disease  are  amenable  in 
some  decree  lx>th  to  general  and  to  heal  treatment.  We  shall  speak  first. 
therefore,  of  Huch  general  meaauree  as  are  of  value  in  the  management  of 
any  cxu^e  of  acute  otitis  media,  and  then  of  the  local  treatment  appropriate 
to  each  of  the  two  main  varieties  of  the  diseafie. 

General  Treatment. — HTien  the  aural  lesion  occurs  as  a  complication  of 
aome  s>'9temic  disease  {e.g.,  diphtheria,  scarlatina,  etc.),  the  general  treat- 
ment must  obviously  include  tbc  treatment  of  that  disease.  When  not 
«eoDndar>'  to  an  infectious  difiease,  the  general  treatment  resolves  itself  in- 
to an  attempt  to  place  the  patient  under  the  most  favorable  conditions  for 
rombating  the  Uwul  infection.  In  uncomplicated  cased,  this  may  be  summed 
up  practically  in  the  following  indications:  (a)  rest,  (b)  catharsis,  (c)  reg- 
ulation of  the  diet,  and  (d)  hygienic  arrangement  of  the  sleeping  room. 

ftcrf. — By  this  is  meant  not  merely  absence  from  school  or  buiunnas, 
but  absolute  rest  in  bwl-  This  favors  recovery  in  two  ways;  (1)  it  secures 
frredom  from  the  fatigues  and  excitements  of  the  daily  routine,  which  in 
the  presence  of  an  acute  inflammatory  lesion  entail  more  than  ordinary 
Mnin:  and  (2)  it  protects  the  patient  from  sudden  changes  in  the  peripheral 
body  tL-mperature.  This  is  a  matter  of  cunsidcrablu  importance  in  acute 
aural  disease,  where  slight  accessions  of  nasopharj-ng^lis  m.iy  cause  rapid 
^BKtension  of  the  tympanic  lesion.  With  children,  it  is  particularly  impor- 
^■knt  and  should  be  insisted  upon. 

^f.  CaihamiK. — In  hosiiita!  practice,  the  routine  treatment  begins  with  the 
sdminivlralion  of  some  efficient  laxative.  Calomel  in  doses  of  gr.  j  to  gr. 
^bj  according  to  the  patient's  age,  and  followed  in  six  hours  by  some  drug 
^fti'ting  more  directly  upon  the  intestine!^,  gives  the  best  results.  This 
^TOTitinc  measure  shouhl  be  prescribed  regardless  of  the  presence  or  absence 
of  oonfltipation  or  digestive  disorder. 


*  McKemon:    Primary  Jugulnr  Rulh  ThromhoBU  in  Childreji  as  a  Comi^ication 
'  Acute  Pimilcnt  Olitia  MetUa,  N-  Y.  Med.  Jour.,  July  1  and  S,  LDOA. 
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Diet. — ^The  digestive  function  is  apt  to  be  easily  disturbed  during  the 
acute  atage  of  any  suppurative  lesion.  It  is  a  common  practice,  therefore, 
to  place  a  patient  suiTerinR  with  acute  tympanic  disease  upon  h  strictly, 
liquid  diet.  This,  during  the  first  twenty-four  lioum.  is  probably,  in  severe 
,  a  wise  meatiure.  .\a  soon,  however,  as  the  patient  bc^nR  to  demand  a 
'more  generous  diet,  it  should  be  changed  to  a  light  diet  of  easily  digested 
solid  food,  from  which  red  meats  should,  at  first,  be  excluded.  Nothing 
is  more  sensete-SH  or  irrational  than  to  deplete  the  patient's  strength  and 
powers  of  resistance  by  a  prolonged  starvation  diet. 

Arrangement  of  the  Room. — With  most  cases  of  acute  tympanic  disease 
there  is  a  coexisting  tubal  catarrh  with  more  or  less  pronounced  naBO-< 
pharjTigeal  congestion.    A  room  overheated  tends  rather  to  increa-w  nasalj 
eongt'stion,  and  if^  as  bad,  if  not  worse,  than  one  in  which  the  tem|>orature 
is  too  low.     With  the  patient  in  bed,  the  room  should  be  well  ventilated, 
and  the  temperature  in  winter  kept  at  alxiut  60°  to  05°  F., — the  bed,  of 
course,  being  so  placeil  as  to  be  protecleil  from  draughts.     Unless  these 
matters  are  arranged  for  by  explicit  directions,  it  wll  be  no  uncommoa'' 
experience  to  find  at  one's  second  visit  all  the  windows  closed  and  the 
temperature  of  the  room  at  75"  or  80"  F., — a  condition  in  itself  capable  of 
inducing  pyrexia  in  one  alreatly  ill. 

JVoft-operoft'pe  Treatmeni  of  Acute  Otitis  Media. — By  this  is  meant  the 
management  of  a  case  of  acute  niid<llc-ear  inflammation  without  incision  of 
the  drum  membrane.  It  is  indicated  in  only  a  comparatively  small  per- 
centage of  coses  as  they  arc  first  seen  by  tbe  otoli^st. 

When  inspection  of  the  drum-head  shows  the  lesion  to  be  in  the  incip- 
ient stage,  it  may  be  advisable  to  try  to  alxtrt  the  attack  without  incising 
tlie  drum  mnmbrann.  This  is  sometimes  spoken  of  as  the  "al>urtivc  trcjit^ 
meat."  It  is  admissible  only  in  cases  in  which  there  are  no  evidences  of 
pus  accumulation  or  retention  within  the  tym[tanum, — i.c.,  in  which  the 
drum  meiubnuie,  though  red,  is  not  bulging. 

The  abortive  plan  of  treatment  is  as  follows:    The  patient,  whether^ 
child  or  adult,  is  at  once  ordered  to  bed.    Calomel  in  dosage  appropriate  i 
to  the  age  is  administered,  and  followed  tn  six  hours  by  some  drug  acting 
directly  upon  the  bowels.    Tliis  cleansing  of  the  alimentary  tract  seems  not 
only  to  prevent  or  relieve  digestive  disturbances,  but  also  in  some  way  to 
exert  a  favorable  influence  upon  tbe  tympanic  lesion  itself. 

To  control  paiu  while  the  abortive  remedies  arc  given  time  to  act, 
the  following  prescription  is  of  value,  and  in  itself  may  influence  the  Ic-^ion 
favorably : 

K    Oode3iu», 

Extract.  bcUodooiuc,     U  gr.  j; 

PhBoacetini, 

Salot,  U  KT.  XX. 

M. — Dittd.  in  chart.  No.  vm. 
Sig.— Odp  powder  q.  4.  h. 

During  the  first  twenty-fuur  hours  the  patient  should  be  placed  (m  a 
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food.  Regular  diet  should  be  restored  &s  soon  as  tlie  lesion  seenw  under 
control.  It  is  certainly  irrational  to  keep  a  patient  mifTcring  from  acute 
mkldle^ar  inflammHtion  upon  a  continued  starvation  diet. 

Rdiff  of  Pain. — Th^  meaproness  of  onr  rx^^irces  fnp  the  relief  of  pain 
constitutes  the  weak  point  in  this  plan  of  treattni-nt.  0]>ium  for  the  rolief 
<rf  the  earache  of  acute  otitis  media  is  to  l>c  advised  against  for  the  reason 
that  it  would  musk  a  ver>'  important  guide  as  to  the  progress  of  the  lesion. 
Locally  our  chief  reliance  is  upon  the  application  of  dry  heat,  which,  while 
it  may  not  wholly  annul  a  severe  earache,  often  rcdnei-s  very  mal^rially 
it«  intensity.  ^Vhile  many  appliances  have  l)een  contrived  for  appljing 
dry  heat  to  the  ew,  none  is  more  efficient  than  the  ordinary  hot-water 
bag.  It  Rhould  be  only  half  hllei)  with  very  }uit  water.  wrapfK-d  with  one 
or  more  layers  of  tlanne],  mul  the  patient  instructeil  in  lie  with  the  diseased 
ear  in  contact  with  it.  With  two  bags  in  use,  continuous  application  of 
beat  is  easily  maintained.    Poultices  applied  to  the  ear  are  said  sometimes 

•to  affect  the  organ  diflastronsly,  and  are  never  u.tcd  In  otological  practice. 
When  these  measures  seem  at  the  end  of  twelve  or  twenty-four  lioure 
to  have  controlled  the  sj-mptoms, — i.e.,  when  the  pain  ia  relieved  and 
inspection  of  the  drum  membnine  reveals  no  evidences  of  pus  accumula- 
tion within  the  t.vmpanum, — the  abortive  plan  of  treatment  should  be 
continued.  In  cases  responding  favorably  to  this  treatment,  the  pain 
usually  subsides  fiurly  promptly.     The  subjective  noi!*efi,  on  the  other 

I  band,  may  be  very  persistent,  and  restor.ition  of  the  drum  membrane  to 
Its  normal  condition  and  appearance  \»  often  very  gradual  or  tulow. 
►  A  possible  disadvantage  In  this  plan  of  treatment  is  Illustrated  in 
certain  cases  in  which  recover>',  though  ultimately  complete,  has  been 
ttnduly  delayed.  There  have  been  cases  also  in  which,  after  a  considerable 
period  during  which  a  favorable  result  seemed  probable,  incision  of  the 
drum  membrane  has  finally  bi:come  necessary  on  account  of  recurrence  or 
persistence  of  sj-mptoma. 

When  pain  is  not  relievwl  within  a  reasonable  jjeriod  of  time,  or  when 
the  drum  meinl)rane,  from  Imving  been  simply  injt-cted,  is  seen  to  bulge 
into  the  canal  from  the  pressure  of  pus  or  serum  behind  it,  abortive  mcaa- 
Hures  should  be  abandoned. 

^B       Tlini  thu  plAn  ct  treat iiittiit  U  ntA  iiirire  nftrn  put  tiUn  i^raotjor  by  ihe  otoloRLtt  b 

^Kduf  to  two  rnrUi, — vit.    <l)  in  mofi  ennrv  ihi?  patient  rlofrfl  not  come  unrler  \m  i*uro  lutd 

B^ Abnen'ution  until  a/trr  tho  Iisiun  has  piisevtl  iht*  filaito  fur  wdich  atiorivi*  mi-iiBuna  are 

apprDpriat^,  and  (2)  (lii>  pain  io  often  (to  iT^at  ihnt  the  (mtipnt  dcmuiiilti  or  rL>*|uire8 

imincflimte  reli^tf,  and  tJiw  i»  mofit  {>roru|>Uy  and  safely  accural  by  indskio  of  the  Jrum 

mcmbruic. 

Surgical  Treaimcnl  of  Acute  Catarrhal  Otitis  J/wfm. — >Vhen  the  lesion 
advanced  to  the  stage  of  pus  formation  and  retention,  it  is  clearly  a 
surreal  condition.  The  local  treatment  in  such  caws  is  lo^cally  baKinl 
Upon  a  recognition  of  two  facts:  (!)  the  necessity  of  providing  free  drain- 
age from  the  tympanum  by  means  of  an  Incision  of  the  drum  membrane, 
and  (2)  the  necessity  of  keeping  the  external  auditory  canal  as  nearly  as 


"has 
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possible  free  of  pij.s.  We  endeavor  to  carry  out  the  second  indication  by 
(a)  frecjucnt  irrigation  of  tiie  meatus  vntb  sterile  or  antiseptic  solutions, 
or  (b)  by  capillary  traction  through  ^auze  wicks  or  aome  form  of  sterile 
gauze  dre^inK  intrnducfd  into  the  meatus. 

Mj/ringotomi/. — When  inspection  of  tile  ear  shows  the  membrana 
tensa  to  Iw  bulging  (Fig.  102,  p.  163),  there  should  be  no  unnecessary 
delay  in  making  a  fr^e  incision  through  its  posterior  segment.  This  opera- 
tion, though  occupying  but  a  few  momenta,  is  exceedingly  painful.  It  is 
much  better,  therefore,  that  the  patient  should  be  under  the  influence  of  a 
general  anxstbetic.  For  this  purpose  nitrous  oxide  is  the  ideal  drug, 
providing  safe  anasthesia  cosily  prolonpcd  to  the  requirements  of  an 
oi>eration  on  one  or  both  eart;,  and  usually  leaving  the  ]>atient  at>solutF-ly 
without  di^^comfort  or  untoward  s>*inptoms.  The  necessar>'  steps  in  pre- 
paring the  patient  for  opi-ratioii  are  simple.  Having  been  put  to  bed, 
where  for  the  present  lie  is  to  remain,  the  auditory  canal  is  filled  nilb 
peroxide  of  hydrogen.  This  is  allowed  to  remain  some  three  or  four  min- 
ul«,  the  ear  then  being  irrigated  with  a  warm  antiseptic  solution, — e.g., 
bichloride  of  mercury  I  in  4000,  or  carfxdic  acid  I  in  SiTO.  A  bit  of  sterile 
absorbent  cotton  or  sterile  gauze  is  introduced  lightly  into  the  outer 
extremity  of  the  canal,  and  the  patient  is  ready  for  the  annsthetic. 

Since  our  object  is  to  evacuate  pus  presumably  confined  to  the  atrium, 
it  is  not  either  necessary  or  desirable  that  the  Incision  should  extend  above 
the  posterior  fold  so  an  to  enter  the  vault.  It  is  quite  important,  however, 
that  the  cut  should  Ix;  as  extensive  as  possible  within  the.  limits  of  the 
membrana  tensa.  The  post<?rior  segment  of  the  teiwe  membrane  is  the 
broader,  and  is  usually  tlie  part  nux^t  markedly  bulging  in  acute  tympanie 
disease,  and  iUis  in  the  posterior  segriu,Mit  that  the  incision  is  always  made- 
A  mere  puncture  of  the  drum  membrane  or  a  very  short  incision  may  bring 
temporar>-  cessation  of  pain  through  relief  of  tension,  but  either  closes 
prematurely  or  provides  such  inadequate  <lrainage  a.s  not  to  in-Mire  the 
best  results.  Another  unquiwtionable  disadvantage 
of  a  mere  puncture  of  the  drum  membrane  is 
the  fact  that,  even  should  it  nut  close  prematurely, 
it  Is  .much  more  apt  to  result  in  a  permanent 
perforation  than  a  more  cxten.sive  inci.sion.  The 
incision  should  extend  from  the  lower  attachment 
of  the  posterior  segment  below  to  the  middle  of 
the  posterior  folil  alwve  (Fig.  109). 

Removal  of  Clot  following  M yrinaotomi/. — Im- 
mediately following  incision  of  the  drum-head, 
there  is  always  a  free  escape  of  blood  into  the  mea- 
tus, and  unless  this  receives  attention,  n  clot  may  be 
left  in  the  depths  of  the  canal,  partly  or  wholly  defeating  tht;  purposes  of 
the  operation.  I  have  known  this  to  occur  in  cases  loft  to  the  care 
of  incompetent  nurses.  It  is  likely  to  occur,  for  example,  if  the  first 
irrigation   is  delayed   twenty   minute*  or   more  after  the  incision  ia 
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made,  and  tben  the  fountain  bag  instead  of  the  band  syringe  is  used. 
I  personally  like  to  remain  five  or  ten  minutes  nftor  operating  to  »ee 
thi«  post-operative  clot,  which  is  invarial>Iy  present,  dislodged.  Once 
removed,  it  d<>e3  not  usually  re-form. 

From  this  aiagit,  the  treatment  is  iimch  the  same  ae  Ibat  described  aa 
the  abortive  method,  plus  measures  for  keeping  the  canal  free  of  pue. 
The  patient  should  be  kept  in  bod,"  placed  upon  liquid  or  verj'  light  diet, 
and  the  bowels  freely  moved. 

Irrigation. —  DurinR  the  first  few  days  after  myringotomy,  the  ear 
should  be  irrigatMl  at  rather  frequent  inlrrvals  with  some  antiseptic 
solution.  Ordinarily,  even.'  throe  hours  is  often  enough,  but  if  the  dis- 
charge Iwcomes  unusually  profuse,  syringing  every  two  hours  may  give 
better  results.  Many  bactericidal  (Irugs  have  been  advised  by  different 
authors,  bichloride  of  mercury  and  boric  acid  being  in  moat  common  use. 

Corrosive  SublimtUe  in  Aural  Therapy. — Admitting  that  the  use  of  this 
drug  in  solutions  nf  proper  i^trength  is  often  followed  by  satisfactorj'  r(wiili>i, 
there  have  in  my  experience  been  so  many  ca.M*s  which  sccmtKi  to  be  un- 
favorahlj'  influenced  by  it,  that  I  am  tempted  to  record  my  objections  to 
itti  routine  Uije.  The  unfavorable  reactions  as  I  have  observed  them  may  be 
mentioned  in  somewhat  the  follon-iiig  order:  (1)  In  a  certain  small  per- 
centage of  cases  corrosive  sublimate  even  in  weak  solution  hus  seemed  to 
exert  a  distinctly  destructive  action  upon  the  tissues,  the  incision  in  the 
drum  membrane  showing  little  t^endenry  to  heal,  but  rather  to  furt.hcr 
enlargement  by  tissue  ilit^intcgration.  (2J  There  is  a  cIoks  of  caRcs.  par- 
ticularly numerous  among  children,  in  wliich  a  bichloride  solution  of 
any  strength  produces  a  dermatitis  of  the  auditory  canal  and  concha. 
resulting  in  an  ecuematous  erujjtioti  which  will  perai«t  so  long  as  bichloride 
irrigations  are  continued.  (3)  Finally  there  have  been  cases  in  which  the 
aural  discbarge  has  without  other  discoverable  cause  Ijeen  unduly  pro- 
longed, improvement  following  quickly  npim  a  chanK<;  of  treatment. 

The  use  of  this  dnig  and  the  phenomena  above  described  have  scremed 
to  me  often  to  occupy  a  logical  relation  of  cause  and  etTect.  Bichloride 
of  mercury  in  1  to  50tH)  solution,  applied  frequently  to  the  hands,  will 
produce  a  dermatitis.  Taken  into  the  stomach,  it  would  not  only  prove 
toxic  by  absorption,  but  would  quickly  produce  severe  gastro-enteritis  by 
its  local  action  upon  the  mucosa.  Kntering  the  t>'Tnpanum  through  the 
incision  in  the  drum  niernbrHne,  it  is  probable  thai  the  advantage  derived 
from  ite  bactericidal  action  is  more  than  offset  by  its  corrosive  action  u])on 
the  t>'mpanic  mucosa.  Certainly  many  cases  of  acute  otitis  media— 
particularly  in  ctiildruu — do  Ijctter  as  soon  as  bichloride  of  mercury  is 
discontinuetl. 

Personally,  the  writer  believes  that  in  the  cases  in  which  routine  irri- 
gation is  successfully  employed,  its  happy  effects  are  due  very  largely  to 

'  Wbilc  tt  is  out  always  pmudbk-  tu  insist  upou  euuliiK-iuvitt  to  bed  io  the  iMse  of  a 
bosy  man  or  woman,  there  can  be  no  doubt  tlmt  H  may  pluy  itci  iiti]N)rtunt  [lurt  in 
luutcning  noovery,  and  That  its  aeglect  ia  nut  without  risks  to  the  patient. 
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its  mechanical  results  in  cleaiwing  the  meatus  of  pus,  and  only  in  minor 
degree  to  the  germicidal  action  of  the  drug  used  in  solution.  He  therefore 
prefers  boric  acid  as  less  irritating  than  bichloride  of  mercury,  and  is 
inclined  to  believe  that  water  absolutely  sterilized  by  boiling  might  prove 

as  effective  as  either. 

As  soon  as  there  is  a  noticeable  diminution  in  the  discharge,  the  fre- 
quency of  the  irrigations  should  be  reduced, — e.g.,  three  times  daily,  twice 
daily,  once  daily,  etc. 

Practical  Suggestions. — I  believe  that  every  practical  aurist  will  agree 
with  me  that  the  value  of  routine  irrigation  in  acute  middle-ear  disease 
depends  much  less  upon  the  frequency  than  upon  the  thoroughness  of  the 
irrigation.  The  object  in  view  is  simply  the  complete  removal  of  pus  from 
the  meatus.  If  this  can  be  accomplished  by  a  single  forcible  compression 
of  a  small  rubber  syringe,  we  gain  nothing  by  repetition  of  this  procedure. 
If  the  contents  of  a  vessel  containing  two  quarts — e.g.,  the  rubber  bag  of 
the  ordinary  fountain  syringe — have  been  allowed  to  flow  in  and  out  of 
the  oar,  leaving  a  residue  of  thickened  pus  at  the  fundus  of  the  canal, 
nothing  of  value  to  the  patient  has  been  accomplished.  With  an  adult, 
some  form  of  han<i  syringe  by  which  current  force  can  be  controlled  gives 
satisfactory  results.  The  auricle  should  be  drawn  somewhat  upward  and 
backward,  antl  a  stream  of  some  force  directed  along  the  posterosuperior 
canal  wall  toward  the  drum  membrane.  Properly  used,  the  contents  of 
an  ordinary  coffee-cup  usually  suffice  thoroughly  to  cleanse  the  canal  of 
pus.  After  the  irrigation,  a  ball  of  sterile  absorbent  cotton  should  be  placed 
in  tlu'  concha  (not  introduced  into  the  meatus),  and  the  head  turned  side- 
ways so  that  the  irrigated  car  is  directed  downward.  The  cotton  is  removed 
a.-;  sotm  a>^  tile  surplus  nmisturt'  from  the  irrigation  has  been  absorboil. 

Witli  nervous  or  very  young  children,  the  hand  syringe  is  often  diffi- 
cult for  the  nurse  to  nianugo  effectively,  and  then  the  fountain  syringe 
may  be  used  instead.  When  the  fountain  syringe  is  employed,  it  is  better 
to  UM-  a  larger  (juantity  of  water,— I'.e.,  one  or  two  quarts, — and  the  bag 
should  hv  held  or  secured  on  an  elevation  at  least  three  feet  above  the 
]):itic'ut's  head. 

I  lijive  knttwn  a.  vigorous  infant  to  resist  even  the  fountain  syringe  so 
eff('(tiv<'ly  as  to  make  irrigation  very  difficult  oven  by  this  method.  In 
sucli  a  case  ttic  cliiUi  should  bo  tightly  wrajipod  in  a  sheet,  the  hands  and 
arms  l>ring  pinioned  to  the  side  f>f  the  lK)dy,  and  the  sheet  held  by  safety- 
pins.  By  tills  ]>rooedure  resistance  is  rendered  inipossiljle,  and  it  is  sur- 
jirisiug  liow  .soon  the  most  unnKinageal)le  child  realizes  the  painlessness  of 
the  measure  and  ceases  to  ol)jcct  to  it. 

No  matter  how  carefully  the  nurse  may  perform  her  duties,  it  will  be 
found  that  the  fountain  syringe  will  in  certain  eases  leave  a  residue  of 
thickened  pus  at  the  l)ottoni  of  the  canal.  Tliis  is  a  common  cause  of 
failure  in  children.  It  is  due  often  to  the  thick,  aflhesivc  character  of  the 
pus  rather  than  to  n  faulty  inotliod  of  syringing  the  ear.  This  difficulty 
may  be  eliminated  by  preliminary  use  of  a  few  (.iroi)s  of  liydrogen  peroxide 
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•poured  into  the  meatus  and  allowed  to  remain  foiir  or  five  minu<<-8  pre- 
vtoui«  to  the  irrigation.  Thp  value  of  the  peroxide  is  not  so  mueh  from  its 
bactericidal  action  an  from  its  power  of  dissoivinu  thickened  secretions  at 
the  fundus  of  the  canal,  thu.^  facilitating  their  fX])iilsion.  The  theory  that 
lis  use  of  peroxide  of  hydroRen  may  eause  a  sprt-ad  of  the  infection  by  the 
evolution  of  ras  within  the  tympanum  is  not  supported  by  any  observed 
fact^  in  actual  praetiire. 

When  satisfactory  results  do  not  follow  the  irriRation  melhod  of  cleans- 
'ing  a  discharginK  ear  in  acute  tympanic  disease,  we  should  look  for  a  pos- 
sible cause  of  failure  in  one  or  other  of  the  following  conditions,  via.: 

1.  Fniilty   Trchrtir.  —  Diri*et   the  nursi!  tn  irrigate  the  ears  as  usual, 
'and  inimwiiately  thereafter  examine  the  oars  by  speculum  and  reflected 

light.  If  a  residue  of  pus  remains  in  the  tiepths  of  the  canal,  the  procedure 
is  worse  than  useleas.    This  is  uudoul»t<.'dly  a  common  cause  of  failure. 

2.  The  discharge  may  be  so  profuse  as  to  require  more  frequent  irrl- 
(ions  than  are  being  employed.    In  this  ea.se,  increasing  their  frequency 

i'tUv  point  iieces-'^ary  to  keep  the  meatus  free  of  pus  may  give  better 
results. 

3.  The  ineision  in  the  dnmi  membrane  may  have  prematurely  closed 
[to  a  point  no  longer  adequately  draining  the  tympanum.    While  gradual 

elosure  of  the  perforation  U'longs  ti)  the  luirtiml  proei^s  of  repair,  yet,  if  it 
occurs  wiflnjul  iirojiortionate  tliniinutioii  in  the  amount  of  pus  secreted,  a 
second  incLsion  of  the  drum  membrane  may  be  necessary. 

4.  Finally,  there  are  certain  cases  in  which  one  is  forced  to  conclude 
^that  frequent   irrigations  t^^nd  to  retard  tympanic  resolution.     Such  a 

eonclu^'ion  In-ing  reaelie<l,  the  irrisations  shoulil  l>e  discontinued  or  modi- 
fied by  combination  with  other  measures. 

If  if*  Treatment  in  Acute  Otitis  Media.  —  Personally  I  Ijelieve  ttiat 
^there  pre  few  eases  of  acute  mitidle-ear  inflammation  which  do  [lot  sooner 
'«r  later  reach  a  stage  in  which  the  wick  treatment  may  with  advantage  be 
i(ul)6liluted  for  irrigation,  or  combined  wdli  it.  liy  this  method  we  de[)end 
^—partially  upon  caiiilhiry  traction  by  means  of  sterile  gaiize  to  take  up  the 
^■pus  draining  into  the  meatus. 

^B       Teehnic.  —  Free   drainage    from    the   tympanum   being  assured,  the 

^^ meatus  is  cleane^Hl  by  meaub  of  pledgets  uf  sterile  al>sorljent  cotton  wound 

^Babout  applicator*. — first  dry  and  tlie-n  dipi>ed  in  alcohol.     A  prepared 

^Hviek  or  strip  of  absolutely  sterile  gauze  is  then  carefully  introduce<I  into 

^Hlbe  meatus  so  that  its  end  is  in  contact  with  the  perforation  in  the  drura- 

^^head.    The  whole  canal  is  thus  filled  with  gauze,  lightly  packed.     The 

outer  end  of  the  wick  or  gaii/o  strip  should  ttcit  protrude  from  tlie  meatus. 

•       The  concha  should  now  be  filled  with  a  small  pad  of  sterile  aI)sorl)ent 

cotton.    In  the  case  of  a  n-ntless  child  or  nervous  adult,  who  would  be 

likely  to  disturb  this  dressing,  the  wick  may  be  allowed  to  protrude  from 

the  meatu.*,  and  this  and  the  whole  ear  may  be  covered  with  handkerchiefs 

of  sterile  gauze  such  as  are  used  in  covering  a  mastoid  wound,  the  wliule 

being  held  in  place  by  a  narrow  gauze  bandage.    With  the  average  iutel- 
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lig«it  adult,  however,  the  simpler  dre«8iaK  luuwers  every  purpose  and 
ponosBCg  some  advantagi^s.  Within  twelve  to  twenty-four  bourii,  this 
dmmng should  be  removed  and  the  wick  carefully  examined  for  the  amount 
of  pus  that  has"  cnmo  away  with  it.  Frequently  tlic  wick  and  cotton  in  the 
concha  are  found  completely  MiturBtoil  with  pus  at  the  first  change  of 
dreMtinfCS.  This,  of  course,  is  what  one  would  expect.  The  meatus  te  now 
cleansed  as  before  with  alcohol  and  sterile  ah»orlH>nt  cotton,  ami  the  drum 
membrane  inspected  to  make  sure  that  the  incision  is  not  prematurely 
cloBing.  DrainaK*^*  \mng  adKjuate  ami  the  patient's  general  cftndition 
beioK  satisfactory,  a  9terile  wick  exactly  Eiiniiiar  to  iim  6rst  should  be 
appliwl.  These  dref«ings  should  bo  changed  at  repilar  intervals  of  twelve 
to  twenty-four  hours,  according  to  the  copiousness  of  the  discharge.  Each 
drewing  remove*!  should  be  carefully  scrutinized  for  changes  in  the  amount 
of  pus.  In  a  favoralile  case,  a  distinct  diminulion  will  suon  U-  notiwable. 
The  u»e  of  wicks  may  be  combined  with  irrigation  by  syringing  the  ear  at 
each  change  of  dressing,  a  plan  which  often  gives  exceedingly  satisfactory 
results.  Id  tK>nie  cases  it  will  be  found  necessary  to  alKuidon  (he  use  of 
wirks  alloRcthiT.  In  the  writer's  hands,  however,  it  has  bci-n  of  undoubted 
value  in  shortening  many  attacks,  and  he  is  convinnil  that  it  has  turnetl 
the  scale  in  some  casoa  which  were  not  progressing  favorably. 

The  chief  disadvantages  in  Iho  wick  treatment  arc  the  liifficulties  in 
correctly  carrying  out  its  provisions.  It  can  be  etnployed  safely  only  in 
such  cases  as  can  Ix'  ke])t  under  the  physician's  close  personal  care  and 
flupervicion.  The  writer  regard.-?  it  as  contra-indicated  in  (a)  acute  infec- 
tious diseases  compUcat<>d  by  acute  middle-ear  inflammation,  and  (b)  in 
cases  of  acute  tympanic  disease  accompanied  by  high  fever  or  other  «gna 
<if  septic  ftlworplron. 

Cathder  Inflation  in  Acute  Tympanic  Disease. — The  Eustachian  cathe- 
ter has  a  distinct  field  of  usefulness  in  the  treatment  of  acute  middle-ear 
iutlammatton.  That  it  is  fo  M-lilom  useil  is  due  pruf>ably  to  the  fear  that 
the  current  of  air  may  carry  pus  from  the  tympanum  into  the  mastoid 
cells.  This,  in  the  writer's  opinion,  is  a  remote  possibility.  In  the  normal 
ear  the  atrium  is  more  or  ki«*  si-paratvd  from  the  vault  by  the  structures 
maiwcd  at  tlie  Itonndary  line  betwtn'n  the  two  (see  Fig.  27J.  During  an 
acute  middlcH'ar  iuHanimation  the  swelling  of  the  tympanic  mucma  must 
tend  to  render  this  separatiim  more  complete.  If  inflation  were  performed 
in  a  cttiie  in  which  no  adc(iuate  o)»ening  in  the  drum  membrane  had  been 
provided,  it  is  iKKssible  that  harm  might  n^sult  from  the  displacement  of 
pus.  After  free  incision  of  the  drum-head,  however,  it  seems  clear  that  air 
entering  the  tympanum  from  the  Kustacbian  catlieter  must  find  its  path 
of  lra.st  rcsistimce  through  the  incision  in  the  drum-head,  carrying  with  it 
some  of  the  pus  or  fluid  in  the  tympanum.  Upon  physical  grounds,  there- 
fore, it  would  seem  that  catheter  inflation  may  be  used  to  advantage  in 
certain  stages  of  acute  tympanic  inflammation.  For  example,  when 
diminution  in  the  amount  of  discharge  has  warranted  us  in  reducing  the 
number  of  irrigations  to  twice  or  three  times  daily,  we  have  reacticd  & 
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point  from  which  further  progress  is  in  some  cases  rathor  slow.  Suppose, 
in  Kuch  a  case,  that  after  irrigution  \w  [n»i»'c.i  the  drum  mombroiiR  and,  by 
wiping  out  residual  moistun.-,  satisfy  ourst-lves  that  the  canal  is  froe  of 
pUi*.  We  may  now  cleanse  (he  nose  and  nasopharynx  by  alkaline  sprays 
and  carefully  inllatc  the  ear  by  catheter,  usJnfE  not 
too  much  force.  If  suhspqncnt  inspeetinn  shows  a 
residue  of  pua  thrown  out  into  the  m*'atus,  we  may 
easily  wipe  this  out  with  storiliwd  cotton.  If  now 
we  introduce  a  eterile  gau/e  wick  intu  the  canal  and 
leave  tliia  in  contact  with  the  drum-head  to  take  up 
pus  as  it  ei>cape8  through  the  perforation,  it  is  clear 
thai  we  have  left  both  canal  and  tympanum  tn  a  con- 
dition more  favorable  for  pnimpt  resolution  than 
if  irrigation  alone  were  depended  upon.  1  am  con- 
vinced that  the  course  of  the  disease  may  in  many 
caeos  be  materially  shortened  by  these  measures. 

Treotmfnt  of  Acute  Purulent  Otitis  Medin.—The  treatment  of  acute 
suppurative  otitis  media  ntay  Ije  dealt  with  brielly,  since  it  is  necessary 
only  to  point  out  wherein  it  differs  from  that  of  the  milder  form.    In  the 

first  place,  there  is  no  stage  of 
the  disease  for  which  palliative, 
or  abortive,  measures  are  either 
adequate  or  safe.  Infection  of 
the  vault  is  in  iUself  an  indication 
for  incisint!;  the  drum  mcmbr^ane. 
In  practically  all  cases,  therefore, 
tlie  treatment  begins  with  u  inyrin- 
gutouiy.  The  int'lsfion  should  begin 
near  the  lower  marginal  attach- 
ment of  the  posterior  seRment 
beli)W,  and  extend  upward  Ut  and 
through  the  posterior  fold  so 
that  the  knife  may  enter  and 
provide  drainage  from  the  vault 
(Fig.  110).  When,  tn  addition 
to  the  inflammatory  changes  in 
the  drum  membrane,  the  pustero- 
superior  canal  wall  ia  noticeably 
inflamed  or  swollen,  thiK  also 
.■should  be  incised.  This  is  accom- 
plished by  rotating  the  knife 
so  that  its  cutting  edge  is  directed 
backward,  and  dividing  the  adjacent  inflamed  portion  of  the  canal 
wall  as  the  blade  is  withdrawn  (Kig.  lUj.  ■  This  inflammatory  condition 
of  the  meatus  resulting  from  acute  suppurative  otitis  media  is  prac- 
tically always  confined  to  the  soft  parts  covering  the  pcsterosui)erior 
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wall  of  tbo  htmy  meatus.  The  iiicii^iun,  tu  givt!  iiiaxiiiiuin  relief,  shauld 
divide  all  tissue  down  to  the  bone. 

FoIIouing  myrinRntoiTiy,  the  mpasurcs  advocated  for  thn  mi!<Icr  form 
of  tlif  tiiscoH?  arc  of  equal  or  even  greater  importance  here.  Absolute  rest 
in  beil,  cftthBrsis,  and  cfirrful  regtilation  of  the  diet  may  exert  a  decided 
influence  upon  the  course  of  the  disease,  or  at  least,  upon  the  duration 
of  the  attack.  The  ear  should  be  irrigated  every  three  hours  with  a 
sterile  or  antifeptic  wdutJati.-  -a  Iwric  aeid  solution  (dr.  ss  ad  02.  viij)  Iving 
the  writer's  preference.  Later,  when  the  aniuunt  of  the  discharge  has 
become  noticeably  diminished,  the  frequency  of  the  irrigation  should  be 
nnliiced, — r.g.,  (o  one.  two,  or  three  times  a  day.  I  believe  that  the  ear 
should  not  be  sj-ringed  oftener  than  is  nerrssary  to  keep  the  canal  fairly- 
free  of  fluid  pun.  With  tlirniiiution  in  tlie  amount  of  the  discharge,  the  use 
of  gauee  wicks  may  be  combined  with  periodic  irrisation.  By  Ihb  plan 
the  ear  is  irrigated  onec  or  twice  daily, — onee  being  usually  suflieient, — 
the  canal  in  the  interim  being  tilled  wit  h  a  strip  of  sterile  gauze.  In  addition 
to  the  above  measun's,  oceasional  cathi-ter  inflati(m  to  clear  the  atrium 
and  hyputynipanie  spare  will  iidluence  sonic  cases  favorably.  It  musl  lie 
employed  with  care, — i.e.,  with  only  moderate  force, — and  only  after  the 
acute  alugc  is  well  pasjsed,  the  physician  having  assuret)  himself  that  an 
adi-^iuute  opening  in  the  drum  membrane  remain!*.  The  objection  thai 
inHiition,  even  though  i>raeiiscd  witii  gcntlenes.s,  may  in  llieae  cases  cany 
pu»  from  the  antrum  to  the  mastoid  cells  is,  1  believe,  founded  on  theory 
rather  than  fact. 

Antrum  l^entternctis. — At  the  height  of  an  acute  t^uppurative  otitis 
media  of  average  severity,  some  degree  of  tenderness  over  the  antrum  is 
usually  present..  This  pliysiral  sign  undoubtedly  denotes  an  extension  of 
the  inflammatory  process  from  the  tympanic  vault  backward  to  the  ant- 
rum, but  dors  not  neres-sarily  mean  suppurative  involvement  of  rhe  mastoid 
cs'lls  proiHT.  I  I)elieve  that  this  condition — i.e.,  tenderness  localiiteii  over 
the  antrum  and  occurring  early  in  a  suppurative  middle-ear  lesion^ — is 
one  fur  which  the  up])tieation  to  the  ma.stoid  of  the  ictvbag  or  l^eiter's  coil 
may  be  of  positive  value  in  limiting  the  proce^  and  preventing  spread 
of  infection  throughout  the  mastoid  cells.  All.  however,  that  ean  be 
WTomplished  by  its  use  is  obtained  by  twenty-four  hours  of  continuous 
application,  after  which  it  may  tic  distinctly  harmful  in  lowering  the 
vitality  of  the  jiart. 

Ottoitonal  Necensity  for  /ie-inei»ing  the  Drum  Mrtnbrnne. — Tbe  normal 
drum  membrane  e\hitiils  a  n-niarkable  l4'nih-ncy  to  rapid  healing  after 
puncture  or  incision,  provide*!  infection  has  not  occurre*!.  I  have  seen  a 
drum  mfujl>rane,  after  free  incision  for  the  relief  of  severe  earache  in  Iho 
initial  stage  of  acute  catarrhal  otitis  media,  practically  healed  at  the  end 
of  forty-^'ight  hours.  This  tendency  to  quick  healing  occasionally  works 
to  our  disadviinlage  in  the  treatment  of  acute  purulent  otitis  media,  in 
which  cluwure  of  (be  incision  advances  more  rapi-lly  than  repair  of  the  »ui>- 
purative  proci-ss  within  iliu  tym|}anum.    1  wiub  to  emphasixc  the  fact  that 
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in  eases  of  retardwl  resolution  folbwinE  rnyrinirotomy,  if  Inspection  shows 
that  the  opening  in  the  drum-head  is  no  lutiKcr  arfordine  adequate  drain- 
ago,  thtro  shtmld  l»c  neither  hisitation  nor  ri<'lay  in  re-ineising  the  mem- 
brane. Nor  can  we  formulate  any  rule  as  to  the  number  of  times  it  may  be 
tieces«iry  or  vise  to  repeat  this  operation.  Even  in  eases  in  which  my- 
rinaotoniy  haw  been  re|M'ate<i  one  or  more  times,  t^hould  evidences  of  pug 
n-tention  within  the  tjanpanum  recur,  reopeninR  of  the  drum  nu-nibrane 
will  often  lead  to  recovery.  There  can  be  no  doubt  that  delayed  resolution 
is  due  in  a  certain  proportion  of  cases  to  tlie  fact  that  the  individual's 
vitality  or  power  of  resistance  in  Ik-Iow  par,  and  it  in  a  reasonable  h>'polh- 
esis  that  the  same  cauMs  mij<ht  unfavorably  influence  the  process  of  repair 
foUnwing  operation  upon  the  mn.*toid. 

The  measures  ontlineil  aliove,  if  thoruuRlily  and  conseientiounly  carried 
out,  will  hrinK  abdut  r<.*eovfry  in  all  eaweo  uf  aculf  middle-ear  inflammation 
except  in  those  in  which  the  process  of  repair  is  interrupted  by  one  or 
other  of  the  followimc  eonditiotis: 

(a)  Acute  Ruppiirative  ma-stoiditis. 

(b)  Caries  of  tympanic  structures  leading  to  the  condition  known  as 
chronic  iiuppiirative  otitis  media. 

(c)  Spread  of  the  infection  to  the  labyrinth  or  to  on«  or  other  of  the 
intracranial  Ktnictures,  The  ^ymptonu*  by  which  such  extt'nsion  of  the 
disease  is  announced  wUi  be  discussed  in  cuimection  with  the  Icsious 
mentioned. 

Afltr  Treatment — Aft^er  the  ftisohar(!o  has  ceaswl  and  the  drum  mem- 
brane is  completely  healed,  the  after  treatment,  if  any  be  required,  is  the 
same  whether  the  lesion  ha-*  lieen  of  the  catarrhal  or  purulent  T>-pe.  If 
the  hearing  is  ])erfect  aiul  no  subjective  symptom!?  persist,  no  treatment  ia 
called  for.  On  the  other  hand,  if  tinnitus  or  other  subjective  symptoms 
persist,  or  if  the  hearing  remains  below  par.  it  may  he  neccs-sarj"  to  practise 
occasional  inflation  by  catheter  tu  break  up  newly  formed  a<lbe5ionB  and 
oom'ct.  any  wroainine  conKt*«tinn  within  the  tympanum  and  Kustachian 
tubes.  Quite  often,  however,  these  conditions  correct  themselves  without 
treatment. 

ACUTB   UABTOIUITIS. 

Etiology. — Acute  suppurative  mastoiditis  is  practically  alwaj-s  aec- 
ondarj''  to  a  Ruppuralive  lesiun  of  the  middle  ear.  While  cases  have  iMten 
reported  in  which  the  dnim  nn-mhrane  has  presented  no  signs  of  inflam- 
mation, past  or  present,  tliere  is  no  evidence  in  such  cases  that  a  tyni}>antc 
lesion  has  not  preceded,  and  given  rise  to,  the  mastoid  di.sease.  Primary 
tnaatoidilis  duo  to  syphititic  or  tuljercutar  infection,  while  theoretically 
conceivable,  is  so  rare  as  to  \k  practically  negliKible.  It  is  not  seen  in 
actual  practice.  Traumatic  nmstoiditia  is  amonR  the  rare-st  lesions.  Ire 
short,  the  mastoid  process  seems  to  enjoy  immunity  from  acute  discaaj 
except  aa  a  result  of  infecti<m  from  a  diseased  tympanum. 

Patholooy. — Wo  shall  obtain  a  much  clearer  concejition  of  the  pa- 
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tholoKy  of  this  ratbrr  fcrave  le«ion  if  we  bear  in  mind  two  facts,  namelv: 
(0  Ttu'  M>-4-ti]lr4l  riiaxtoi'l  itntriim  should  not  W  regarded  as  one  of  the 
lOAidid  cclln^  Imt  rtirnply  a;;  the  posterior  end  of  the  t>iDpanic  vault.    In 

^tbe  fu-ttif  at  term,  the  mastoid  pTDcera  as  such  does  not  exist,  yet  the 
antrum  in  already  a  large  and  eamly  di^jnanstrafole  cavity.  (2)  In  arute 
punili'iit  otilin  ni'-'iia,  the  inflammatory'  proctrss  and  the  Bow  of  pits  must, 
(juickly  inv/ulo  tlir  antrum.  Thi«,  how(*v<T,  lioos  not  of  it-sclf  con.'rtitute 
tfue  suppurativa  maKtoiditie.  Acute  maKtoiditit!  may  bo  dofim-d  as  an 
flcut«  inflammatory  jm^Cftw  oriKinatJnR  in  the  antrotj-mpanic  cavity  and 
itfin>iulin((  thi>nn>  to  the  mastoid  ct>lJs  proper.  It  is  probable  that  the  in- 
lomnmtory  j>roccfW  pas^ea  in  most  cases  through  certain  fairly  well  defined 
laRcs,— viz.  (I)  Htagc  of  vaBCutar  onRorKenient  and  cpW  infiltration;  (2) 
i(ui>puriitivc  ulime.  characterized  by  the  ]iresence  of  fluid  pus;  and  (3)  the 
atafte  of  {uNMifiun  nccromit  or  softening.  Thciic  three  .itagnt  are  clearly  and 
eaxily  rer(iKniz4'd  macro^copically  during  operations  upon  patients  in  dif- 
flTfiil  ntaKe>»  of  (he  discft.'^e. 

Friilutbly  there  is  no  well  reeoftriized  lefion  which  preeente  such  wide 
variutiunH  in  the  rapidity  or  slowneM  with  which  the  disease  advances. 
Thud,  In  one  case  weeks  may  elapse  without  the  development  of  sj-mptoms 
jinttifyinK  a  (iecinion  to  operate,  while  in  another  case,  operat«l  upon  but 
A  few  dny*  after  the  onset  of  the  tympanic  diBeaae,  the  cells  throughout  the 
mastoid  may  be  bathed  in  pus.  If  one  will  refer  to  Plate  III,  page  33, 
sliowiDX  recoRnized  structural  variation.-!,  or  types,  of  the  normal  mastoid,— 
<ir,  iH'tter  Htill,  if  uue  will  examine  any  fairly  large  seriea  of  l)one  t^ectiufia, — 
tlnfc  varintioni*  In  the  patholop^-  of  the  disease  will  be  more  ea»*ily  under- 
Btooil.  Thus,  it  is  clear  llmt  in  a  teiiiporiil  bone  chorEic-terized  by  a  large: 
antrum  in  clow  relaliun  to  larRc  pneumatic  fpaces  eeparated  onlj'  by  thin 
lamella'  of  lione,  a  suppiu-ative  iirocess  would  lopcally  advanw*  with  far 

[greater  rapidity  than  iu  a  bone  pre^>ntiug  a  very  small  antrum  and  a 

'sclerotic  ina.stoid. 

<>n  exiMwinn  the  ma^toid  cortex,  we  find  in  a  majority  of  capos  no 
ohangeft  indieatlve  of  the  pathologic  changes  within  the  bone.  In  adulte, 
only  if  the  legion  is  of  comparatively  lung  duration,  are  cortical  per- 
foration?* likely  to  lie  prewnt.  The  mast  comnum  site  of  such  cortical 
defects  is  the  sjiaee  slightly  above  and  beliind  the  spine  of  Henle;  but' 
they  may  occur  at  any  iwint  upon  the  outer  cortex  from  the  temporal 
ridge  nl>ove  ttt  the  tip  Itelow.  Perforation  may  also  occur  thmugh  the 
thin  iHHiy  plate  forming  the  inner  covering  of  the  mastoid  tip  (Bezold'a 
perforation  or  abscess). 

In  young  children,  owing  to  the  comparative  thinness  and  Boftnen  of 
tlio  outer  covering,  cortical  ]»erforation3  are  by  no  means  uncommon. 

(>n  removing  the  cortex,  we  may  find  any  of  the  following  conditioDS, 
which,  iu  the  order  nameil,  represent  roughly  the  successive  stages  of' 
(he  lesion:  (a)  Antrum  more  or  less  filled  with  fluid  pus  draining  back- 
ward from  the  tympanic   vault.      The  mastoid   cells   contain   no   pus, 
but  their  mucous  lining  is  red,  swollen,  and   bleeds  easily  and  pro- 
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fuscly,  showing  great  vasrular  engorgement.  (h)  Cells  aHjacont  to  the 
antrum,  and  also  the  large  cell  at  the  tip,  contain  a  variable  amount 
of  fluid  puK.  (c)  Mastoid  ctlla  tliroughoiit  contain  pus  and  exuberant 
granu  lilt  ions,  (il)  Intercellular  bone  sulratance  is  softetied  or  contpleiely 
<UsiDtegrated.  (e)  In  the  later  Etagcs  nccru&is  of  the  intercellular  bone 
Bulwtanee  may  eiwxist  with  intact  inner  plates,  or  the  latter  may  exiiibit 
area.'^  of  necrosis. 

Pus,  hoing  prnsent  -within  the  mairtoid,  may  be  removed  wholly  or  in 
part  by  absorption  through  {he  lyniphatjef;,  or  may  find  a  pathway  of 
escape  through  perforation  of  the  bone  brought  about  through  osseous 
neerosts.  The  variaim  pathways  of  escape,  and  the  lesionti  to  which  they 
jqve  rise,  will  be  spoken  of  in  a  later  chapter. 

Symptoms.— The  sj-mptoms  of  acute  mastoiditis  are  usually  engrafted 
upon  those  characteristic  of  acute  purulent  otitis  media.  We  have,  there- 
fore, to  a.tk  oiirsplve.s  what  sj-mptom.s,  or  modifications  of  symptoms, 
occurring  during  an  attack  of  acute  middlcM^ar  suppuration,  or  during 
convalescence  therefrom,  should  lead  us  to  suspect  suppurative  involve- 
ment of  the  mastoid  cells. 

Pain  aiui  Jnaojnnm. — The  patient,  who  has  been  comparatively  com- 
fortable, may  suddenly  e^qierience  deep-sootcd  puin  in  the  region  of  the 
mastoid  process.  Or,  in  the  absence  of  actual  pain,  there  may  be  a  dis- 
tressing sense  of  fulness,  soreness,  or  dincomfnrt  refernMl  to  the  ma.stoid. 
On  the  other  hand,  there  are  many  ca8(«  in  which  the  patient  complains 
little  either  of  mastoid  pain  or  discomfort. 

In  the  prese-nce  of  ma6t^)id  pain  or  discomfort,  and  in  pnjpurtion  to  its 
severity,  insomnia  is  usually  present,  and  sudden  inability  to  sleep  at 
night  is  in  souie  ca.ses  a  useful  guide  to  arrcst^Kl  resolution. 

Fever. — Elevation  of  temperature,  usually  of  moderate  degree,  may 
be  more  or  less  continuously  prciK-nt  during  suppurative  di-soaae  of 
the  mastoid.  When  pri-H-nt  it  is  a  most  important  sj-raptom,  and 
one  wliich,  unless  jiclding  fairly  rapidly  to  rational  non-operative 
measures,  calls  more  or  less  imperatively  for  surgical  intervention. 
Fever,  however,  is  in  one  sense  a  most  imreliable  symptom,  In  that 
many  cases  of  st^vere  mastoiditis  exhibit  throughout  no  noticeable 
elevation  of  temperature.  That  extensive  necrosis  of  the  mastoid  cells 
may  coexist  with  a  practically  normal  temperature  curve  la  a  fact 
now  fortunately  recognised.  In  the  author's  experience  fever  is  absent, 
OT  so  slight  as  to  be  of  no  special  diagnostic  value,  in  a  majority  of 
cases.  Absence  of  fever  is,  therefore,  no  evidence  that  the  mastoid 
cells  are  not  exten.sively  diseased. 

Aural  Ditcharge. — The  aural  discharge  may  undergo  certain  quantita- 
tive changes  which  would  lead  an  experienced  aurist  to  suspect  mastoid 
involvement.  For  example,  a  rather  copious  discharge  may  suddenly 
(ease,  tliis  abrupt  cessation  Iwing  accompanied  by  no  amelioration  of  the 
patient's  condition  and  being  followed  within  a  few  days  or  hours  by  a 
renewed  flow  of  pus.    Or,  again,  a  moderate  discharge  may  suddenly  or 
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gradually  incrraec  in  volume  until  it  becomes  necessary  upon  purely 
phj'sical  RTounds  to  a-si^iimc  invnlvomrnt  of  the  maAtoid  cells  in  wrier  to 
explain  Hit'  aniimnt  cxcrcU'd  in  thi-  twi»nty-fmir  hoiire.  In  »ttill  another 
group  of  ca.-^.'*!.  the  Ioiik  persistence  of  the  discharRe  may  of  itself  force  tlic 
inforrncc  of  a  focus  of  disease  beyond  the  limits  of  the  small  IjTnpanic 
cavity. 

ChangcJi  in  the  Drum  Membrane  and  Sagging  of  the  Po»tcrosttperior 
Canal  Wall. — While  cases  have  bivn  observed  in  which  the  tympanic 
condition  has  improve!  simultaneously  with  the  advance  of  a  suppura- 
tive process  within  the  nia^jtoid,  such  casej^  are  exceedingly  rare.  As  a 
rule,  the  drum  membrane  presents  the  picture  of  severe  suppurative 
otitis  media.  It  is  usually  perforateti,  rc<l,  and  markedly  bulging; 
in  the  upper  pO!<teriur  quadrant.  That  thetse  tympanic  changes  are 
often  a  result  of  the  disease  within  the  mastoid  is  frequently  dcmon- 
etrated  by  the  rapidity  niih  which  the  diseased  drum  membrane 
regains  its  normal  confiilion  and  appearance  after  operation  upon  the 
mastoid.  A  very  cuiTimon  feature  of  the-se  caw-s  itn  a  noticeable  inflam- 
matory thickening  of  that  portion  of  the  p'wlerosuperior  canal  wall 
which  inmiediately  adjoins  the  drum  membrane,  so  that  the  one 
gradually  merges  into  the  other,  there  being  no  distinguishable  line  of 
demnrnation  hetwwn  the  two.  This  in  undoubtedly  due  to  a  periostitis 
in  this  situation,  and  i^  so  frequently  se<'n  in  ciises  of  acute  purulent 
otitis  media  complicated  by  mastoid  suppuration  that  it  is  by  some 
authors  regarded  as  pathugnoruunic  of  the  latter  condition.  Taken  in 
connection  with  other  symptoms,  it  is  of  considerable  diagnostic  value; 
alone,  it  is  not  a,  reliable  sign  of  miL?toid  disease. 

Mastoid  Tvudcrncss. — I'ndoubtcHlly  the  mo«t  ri-Uabiy  sign  of  acute 
Diastoid  disease  is  sensitiveness  to  pressure  over  the  mastoid  cortex.  This 
varies  in  different  casee  from  moderate  tenderness  elicited  only  by  firm 
pressure  to  extreme  sensitiveness  even  to  very  light  pressure.  In  some 
degree  it  is  usually  present  in  everj*  ease  of  suppurative  mastoiditis.  In 
many  cases  It  seems  to  reach  iU  beigiit  during  the  early  (vaseuiar)  stage, 
becoming  less  marked  as  these  initial  inflammatory  rhanges  are  past. 
Most  aural  surgeons  have  been  occasionally  surprised  in  oiH>rating  up<m 
cases  in  which  intense  mastoid  tenderness  has  been  present  to  find  an 
absence  of  pus,  the  most  conspicuous  macroscopic  clmnge  being  eictreme 
vascular  engorgement.  During  the  later  progress  of  the  lesion,  exacer- 
bvitions  of  mastoid  tenderness  may  occur,  being  due  proliabty  to  an 
occasional  extension  of  the  inflammatory  process  to  et^lls  not  hiilierto 
involved,  or  to  the  influence  of  pus  temporarily  retained  under  pres- 
sure ill  certain  cells. 

Undoubtedly,  the  degree  of  mastoid  tenderness  is  in  some  degree 
related  to  the  t.VTW  of  bone  involved.  For  example,  it  seems  a  logical 
deduction  that  a  suppurative  inflammation  involving  a  mastoid  process 
of  thin  cortex  and  pneumatic  structure  (see  Plat*  III,  page  33)  would 
give  riso  to  gn>ater  sensitiveness  to  pressure  than  would  a  t^imilar  proecsB 
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within  a  sclerotic  maHtoid,  or  une  haviii):  a  very  tiiick  cortrx.  From  this 
relation,  ono  may  in  some  ca»?e3  reach  a  practical  inference  from  one's 
clinical  data  af  to  the  tj-pc  of  the  diseased  mawtoid,  and  thorpforc  as  to 
the  character  of  the  lesion.  Thus,  in  a  case  in  which  syniptciiiit;  i)f  mastoi- 
ditis with  very  marked  mastoid  tenderness  follow  rapidly  upon  the  onset 
of  the  tjTnpanic  k-«ion,  one  may  infer  with  fonsiderable  confidence  that 
one  has  to  deal  with  a  pneumatic  mastoid  havini;  a  comparatively  thin 
eortex.  On  the  other  hand,  with  pymploms  of  more  ijradiial  dcvi'lopment 
anil  with  well-marked  mastoid  pain  or  discomfort  crK*.\istin«  with  very 
slight  sensitiveness  to  pressure,  one  would  expect  to  find  a  mastoid  of 
Mierotic  t)!^,  or  one  having  a  thick  cortex.  Ck-arly  the  latter  may  he  the 
more  serious  condition. 

It  will  be  wen  from  what  lias  Ivcen  written  that  the  clinical  picture 
includes  only  a  limited  number  of  symptoms  which  can  be  said  strictly  to 
characterise  the  disease. 

To  epitomize:  The  symptoms  to  be  looketl  for  are  mastoid  pain,  with 
consequent  insomnia;  elevation  of  temperature;  certain  quanlitalive  eknitgm 
in  the  character  of  the  difcharge:  mastoid  tenderness,  ami  bulgiuK  of  the  pos- 
terosuperior  eanal  wall.  The  atiove  rather  meagre  clinical  picture  may  be 
said  to  comprise  practically  all  the  synipti>m)4  wliicti  are  characteristic  of 
an  imcomplicnted  case  of  acute  mastoiditis. 

I'nfurtunatijiy,  many  cases  of  acute  mastoiditis  run  their  course  with 
complete  absence  of  one  or  more  of  the  alwve  symptom*.  For  example, 
neither  elevation  of  temperature  nor  mastoid  pain  may  Ite  present.  When 
fever  is  absent  and  pain  inconsiderable,  the  subjective  and  eon.«litutional 
phenomena  are  naturally  not  very  charactenstic.  Kvcn  in  such  cases, 
however,  there  is  usually  some  feature  in  the  clinical  picture  which  will 
cause  the  experienced  olMwrver  to  suspect  that  recovery  is  being  inter- 
rupted by  the  advance  of  a  supimrative  process  within  the  mastoid.  For- 
tunately, there  is  one  physical  sign  which  is  seldom  or  never  wholly  absent. 
Some  difference  in  the  sensitiveness  of  tlic  two  mastoids  to  pressure  can 
Usually  be  demonstrated  by  careful  palpation. 

There  remain  to  be  dcserilMvi  certain  changes  in  the  position  of  the 
auricle  and  in  the  contour  of  the  soft  parts  about  the  ear,  which  are  among 
the  more  unusual  ncrompnnimcnts  of  mastoid  inflammation.  Auricular 
displacement  is  a  comparatively  rare  result,  uf  mastoid  Inllatnmation  in 
adulta.  When  present  it  constitutes  a  verj'  characteristic  deformity.  It 
may  be  produced  in  une  of  two  ways, — via.: 

(I)  Subperiovteat  Absce>t8. — The  suppurative  process  within  the  mas- 
told  gives  rise  to  a  [lerforation  in  the  ma-'itiud  cortex.  Pus  escaping  thrr)ugh 
this  perforation  elevates  the  peria«t-eum  from  the  Burrounding  lione,  and, 
being  confined  Wneath  the  periosteum,  constitutes  what  is  known  as  a 
Bubperiosteal  abscesH.  As  this  abscess  is  usually  in  close  proximity  to  the 
pofterlor  attachment  of  the  piinia,  the  jwistauricular  kuIcus  in  often 
obliterated  and  the  auricle  markedly  displaced.  If  the  perforation  is 
behiud  the  centre  of  the  postaurlcular  attachment,  the  auricle  is  pushed 
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directly  forward,  standing  prommently  outward  from  the  «de  of  the 
head.  When  the  perforation  is  at  a  higher  level,  the  auricle  is  displaced 
both  forward  anil  downward  (Fig.  112). 
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Fto>  1IS> — Aurlnular  diqilBrnmat  nmliinc  Irom  pMt«urieulu«il>i>criMHwl  •! 


(2)  P(i«tottricuiflr  <Eitima. — In  another  class  of  ca«es  the  acute  inflam- 
matory process  extends  through  the  mastoid  cortex  without  causing  a 
perforation.  This  eicteuijiuTL  of  iiilltunmHtion  involves  the  periosteum  and 
overlying  soft  ti»iies,  which  become  markedly  swollen  or  Gedematous. 
This  condition  gives  rise  to  a  deformity  Bimilar  to  that  abovo  described, 
though  usually  less  pronounced. 

While  auricular  <ii'splacrment  is  in  adulL-;  comparatively  rare  as  a  result 
of  ma-sloidiliti,  it  oeeurs  vi-ry  frequently  in  the  nia.stoiditis  of  infants  and 
young  c'liildrc'tj.  It  will  also  l>e  recalled  that  a  similar  deformity  in  a  very 
common  feature  of  furuntulosis  of  the  meatus  in  adults.  The  two  lesions 
are  very  different,  however,  in  their  surKical  ajgiiificance,  for  whereas  the 
pcsimirirnlar  o'dema  and  ronsequent  displaeenient  resulting  from  furun- 
culo^is  of  the  canaJ  are  Ui^ually  relieved  by  incision  of  the  focus  or  foci 
of  infection  within  the  meatus,  the  subperiost^'a]  absces-s  or  cedema  result- 
ing from  mastoid  suppuration  is  a  pusiltvE^  Indication  for  opening  the  maa- 
toid.  Hence  the  importance  of  being  able  to  make  a  correct  diaenosis. 
It  may  be  well  therefore  to  repeat  briefly  the  chief  differential  points  be- 
tween the  two  conditions. 


AnfieydaT  I>ujilaixment 
in  Fumnmtunt. 

1.  CommoD  in  wlults;  rare  in  children. 

2.  P«o    al«'E>*H   severe;    iacreaaed   by 
moxtineots  of  the  jaw. 

3.  Any    msnipulatioo    of    the    auricle 
raiinm  excrudatisg  piun. 


A  Mrirul/jr  Displaeemtnl 
in  .'iufffiHTntUv  MatoidUi*. 

1.  Wry  rnnimon  in  children;  oont^ 
pdralivdy  mn?  in  Ailulu. 

2.  Pain  not  uHuully  BcvniT,  and  nmy 
be  ftljiwnt;  not  influeDC«d  by  movcracnta 
irf  the  jiiw. 

;t.  MnnipuUtion  of  the  auricle  ca.\ue» 
al»o3uiely  no  p^. 
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4.  Speculum  oxaniinalion  shows  fu- 
ninnilar  swellinK  BituaiiMl  alwAys  in  fibro- 
cutila^0U8  portiuQ  of  vaiml. 


S,  Drum  mnmbrane  nuiy  be,  and  luu- 
ally  te.  intact. 

0,  Dufchargp,  if  presptit.  comee  from 
furuDCTiUr  pprforation  in  mpmlirnnoM-tir. 
tilaginoiM  cancl. 

7.  Prasnin  upon  the*  mastoid,  mi  rli- 
rpctpd  sv>  not  to  move  or  dialiirb  the  nuri- 
«!<•.  cnuflM  no  pain.  Prrssuro  al  oainp 
point,  hut  (lirpdrd  HliEhily  forwivn)  m>  aa 
to  (Jiifiurb  the-  nuriclf,  «auiw!!  grtat  pain. 


4.  TnHprrtion  nf  mr^tUK  KhowH  atuonfw 
of  inHammntion  in  librorartiluginouit  p&rt 
a(  tanal.  IndutnmatiuTi.  if  prraenl,  vtm- 
fined  lo  lininR  mrmbrane  of  postcronrpe- 
rtnr  wall  of  honv  nmiil. 

5.  Drum  mombram:-  almoin  invariably 
perforated. 

a.  UisrharB*"  (roiij  ihp  tympanum 
Ihroufth  pi'rfonition  in  drum  mcmbninf. 

7.  Preamre  uikid  the  mastoid  vliciu 
deep  bone  tendemeas. 


Acute  suppurative  mastoiditis  is  not  rendered  more  serious  by  the 
presence  of  a  jKitttaiiricular  8uii[K>nusteal  ahsppHH.  On  the  contrary,  the 
perforation  through  which  the  pus  has  escaped  is  to  lie  regftrdi-rl  rather  a« 
a  8af(^ty-valvc  Ruarding  dcrpor  Hnd  more  vita!  struetures  from  attiick. 

Bez'Aii's  Abscess,  —  A  more  unusual  complicatiun  of  suppurative 
mafltoiditis  was  first  dwerllied  by  thf  lat,t*  Profes.sor  Bozold,  and  is  kno^vn 
as  a  Bcjtold  al>KOCKS.  This  condition  is  caused  t>y  a  perforation  in  the  Ixiny 
plate  fnrminc;  the  inner  surface  of  the  tip  af  the  mastoid.  It  nceurs  pre- 
8unial>Iy  in  cases  in  which  tlic  tip  ctdlti  are  especially  liu-Re  and  in  which 
the  bony  plale  forniinjt  the  iniitr  or  medial  wall  of  the  tip  is  very  thin, 
and  the  outer  eort^.t  thick.  Pus  cscapinp  through  .<uch  a  perforation 
burrows  downward  in  the  neck  beneath  the  sleriiomastoid,  or  may  \m 
con6ne<l  htetween  layers  of  the  deep  oervirni  fa.sria.  It  present.*  a  prom- 
inent, elongat)^]  nweHiiig  Ik-Uiw  the  inaKtffitI  in  the  neek,  whieh,  if  other 
symptoms  of  mastoid  disease  were  not  clear,  mipht  presient  difficutties  of 
diagnosis.  It  renders  the  surgical  treatment  of  the  disease  rather  more 
troublesome  by  the  occa^ional  necessity  of  extensive  ineif^ions  in  order  to 
provide  adequate  drninaRe  from  the  eervical  spares  involved. 

Mostoidilis  in  In/ants  and  Young  Children. — Before  leaving  the  sub- 
ject a  word  should  he  said  as  to  the  symptoms  as  observed  in  young  children. 

Since  the  mastoid  process  as  such  iltat*  not  exist  duriiift  the  first  moiitlis 
of  infantile  life,  it  seems  para<k)xit'al  to  sp'-ak  of  maxloidectomy  as  oeca- 
fiionally  called  for  at  this  period  of  clevelupmcnt.  It  is  an  eslnl)lished 
clinical  fact,  however,  that  even  in  the  first  months  of  life,  acute  middle- 
ear  inflammation  may  give  Hac  to  necrosis  of  the  outer  wall  of  the  antrum 
and  consequent  subperiosteal  abseess,  and  tliia  condition  for  convenience! 
of  description  is  spoken  of  &s  mastoiditis,  Antritis  would  be  a  scientifically 
more  correct  term. 

The  sjTnptoms  of  mastoiditis  in  infftnc>*  and  early  childhooti  resemble 
those  of  adult  life,  with  the  following  ciilTerenees:  1.  The  child  suffering 
from  acute  aural  disease  is  usually  unable  to  difTerentiatc  between  pain 
referred  to  the  antrum  ami  pain  localized  in  the  tymparum.  Antrum  pain 
k  Uierefore  of  little  diagnostic  value  in  dcterminittg  mastoid  inflammation. 
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2.  Fever  is  usually  preserit  ralhcr  persisU^ntly  during  the  acute  slagt? 
of  an  acut^.-  purulent  otitis  metlia.  Aft^r  its  recession,  a  subsequent  riw 
of  temperature  may  eat^ily  be  due  to  a  flight  exacerbation  of  the  tympanic 
lesion.    Fever,  therefore.  t.s  hardly  a  reliable  sign  of  mastoiditis  in  children. 

3.  Oreasional  sjTiiptoms  siiKgesting  cerebral  irritation, — e.g.,  convul- 
sioiui,  sudden  voraitinij,  chills,  hj^K'rpyrexia.  etc., — while  naturally  caui^ing 
anxiety,  are  of  less  serious  import  than  if  occurring  in  an  adult  patient 
sufTering  fnun  mastoid  inflanmiatioii,  for  tlie  reason  that  the  cerebral 
centres  pre^-iding  over  thest  disturbances  of  function  are  more  subject  to 
reflex  irritiition  from  slight  peripheral  causes  than  in  the  adult.  Such 
symptoms  are  not.  however,  even  in  very  young  children,  to  be  consid- 
ered lightly,  and  the  child  exhibiting  them  should  Iw  \Trj*  carefully  watched, 

A  conspicuous  differcnee  in  the  physical  signs  of  maiitoiditis  in  early 
life  depends  upon  the  fact  that  the  outer  wall  of  the  antrum  in  infants, 
and  the  outer  mastoid  cnrU-x  in  children  of  two  or  three  years,  arc  softer, 
more  vascular  and  spong>',  and  iufuiitely  thiiuicr  than  in  later  life.  As  a 
result  of  these  structural  peculiarities,  perforation  of  the  cortex  with 
consequent  subperiosteal  abiicess  is  a  cotnparativdy  frequent  and  early 
manifestation  of  m.istoid  discaap  in  early  life.  As  a  matter  of  fact,  the 
diagnosis  of  ma-stoiditis  in  young  children  is  frequently  not  made  until 
after  the  appearance  of  postauricular  cedema  or  subperiosteal  abscess. 

Puoososie. — Mwt  cases  of  acut«  mastoiditis  which  are  brought  under 
the  care  of  a  comp<*tent  aurtjit  recover  without  operation  Ufwn  the  mastoid. 
Of  the  minority  whicli  do  noi  respond  to  non -operative  measures,  but  which 
present  do  evidences  of  intracranial  complications,  the  prognosis  an  to 
pecovcrj'  after  operation  is  very  favorable.  Taking  any  large  ."^crics  of  such 
cases  o[)eratc<l  upon  by  competent  aural  fcurgcons,  the  ptTceutage  of 
mortnlity  probaltly  floes  not  exceed  t  or  2  per  cent.  In  those  cases  in 
which,  cither  Ijcfore  or  after  operation,  the  intracranial  Btrueturea  become 
involved  (brain  abscess,  meniniQtid,  sinus  thromboi^is),  t^e  mortality  ia 
exceedingly  large, — depending  in  part  ujron  the  character  of  the  lesion, 
and  in  part  upon  the  amount  of  surgical  skill  and  judgment  which  are 
brought  to  their  care. 

TREATiiENT. — The  patient  should  (jc  ordercti  to  hvd,  and  kept  there 
until  all  physical  signs  of  mastoid  inflammation  have  subsided.  An  active 
cathartic  shouli!  be  administered.  During  the  first  day  or  two,  he  should 
l>e  given  a  liquid  or  very  light  diet. 

Early  Myrinffuhimy. — IrresjK'Ctive  of  a  previous  incision  or  of  the 
appearance  of  the  drum  membrane.  It  should  again  be  incised  under 
nitrous  oxide  ana'sthe.^ia,  the  oljject  lieing  to  secure  the  freest  possible 
tlrainage  from  the  tympanic  vault.  The  ear  should  be  irrigated  with  boric 
aeiil  solution  at  regular  intervals,  the  frcqucncj-  of  the  irrigatitms  beii^f 
regulated  in  accordance  with  the  amount  uf  the  discharge.  Neither  a  gauze 
wick  nor  sterile  cotton  should  !«  placed  in  the  canal  to  remain  l»etwe«» 
irrigations,  since  either  might  retard  the  free  flow  of  pus  which  at  this 
stage  wo  wish  to  encourage.    A  ball  of  sterile  absorbent  cotton  may,  how- 
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Dvef .  be  placpd  liK^tly  in  the  concha  to  protect  ttie  ear  from  fresh  infection 
from  without,  tliis  licing  nhangrd  aanftt^nasit  tjecomca aaturaUYi  with  pus. 
Apfilictiiion  «(/  Cold  U>  the  Mastoid. — If  Ihc  surgeon  iK-lievcs  tho  infiam- 
matory  process  to  be  in  the  incipient  stage,  the  application  of  an  ice-hug 
or  of  Leiter's  coil  may  be  of  positive  value  in  retanling,  and  perhaiw  alH)rt- 
ing,  the  attack.  It  should  be  used  not  lonjier  than  twenty-four  hours 
and  once  n'movwi  should  not  \w.  rfapplifd.  Th(*  danger  of  its  prolonged 
use  is  that  it  may  r»duco  the  vitality  of  the  part  to  a  degree  actually 
fa\*orinK  osseous  necrosis.  If  the  surgeon  is  convinced  that  the  lesion 
has  pasBed  beyond  the  stagt"  of  early  engorgement  to  that  in  which  the 
mastoid  cells  contain  fluid  pun,  I  can  sev  nothing  but  harm  that  ran 
n«ult  from  cold  appliwi  to  the  maat'uid. 


Flo.  11X— A«nilic»-tM|. 


Fm.  114.— Lditr'BcoiU 


The  application  of  leeches  to  tho  mastoid,  scarification,  and  blood- 
letting by  means  of  the  so-called  "artificial  leech,"  and  tht-  oM  practice  of 
blii»teriug  the  mastoid,  while  mentioned  in  some  texl-books,  are  practically 
without  value,  and  are  to  be  condemned  a^  likely  to  produce  a  local  sen- 
sitiveness to  pressure  which  might  ol^scure  an  imiwrtant  physical  siga,^ — 
i.e.,  (-ither  increase  or  diminution  of  true  hiine  tctulerni^-i. 

The  administration  of  opium  in  acute  mastoiditis  is  particularly  inad- 
visable, for  it  may  not  only  mask  import-ant  symptoms,  hut,  if  repeated, 
soon  reduces  the  patient  to  a  condition  of  nervous  irritability  uufittltig 
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nitrous  oxidi'  .. 
lirainas*'  fn)ni  ■ 
a<'i(l  ?:oliiti<in  j. . 
n'Rulatcd  in  :i''' 
wii'k  mir  stiTih- 
irrigations,  siiii 
slaRr  WT  wish  ' 


_-^.-i_   --.r;— i^i'-c.  should  these  later  become 

-  -T^anstn"  of  acute  mastoiditis  depends 

.  ,    -    .    7W.  r-*— tg^  from  the  vault  until  the 

_      -    — ---r- ..;  i.-¥  established.     If.   therefore. 

.Ti-:--r    :  TPimature  closure  of  the  postero- 

-rn  rii-e  aris**,  there  should  lie  no  hesi- 

_,  -.;i  :.    Tze  writer  ha*  seen  many  case?  in 

-^.j^  ;^  saveti  the  patient  from  the  major 

;-  >sil:5  of  non-operative  treatment  are 

p-.*~-*si.    The  patient  should,  of  course. 

.  __       -t'l  iiv-    If  at  the  end  of  three  or  four 

.  .^^  i^'i  mastoid  tenderness  less  marked,  I 

,j.-  -■->--,  of  course,  being  aljsent — as  dis- 

:*-*  .-^editions  show  further  improvement 

^...  ■.•.»  upon  recovery  without  operation  as 

^:^   :  i  *«?ek  passed  without  improvement  in 

-^-.  ■v'iiarly  if  mastoid  tenderness  remained 

...--  ;rc*.'unced,  I  should  feel  that  the  patient's 

^EKS.  .'(  acute  mastoiditis  in  which  surgical 

_■  J,  ■»3:^:h  the  question  of  operation  is  a  de- 

,a^   .x>DJitions  occasionally  developing  as  a 

.J.  _>  rrt»rded  as  more  or  less  positive  indi- 

.,    -t  iicutc  mastoiditis  may  l)e  summed  up 

.--x  it-"iit»?  mastoid  disease  of  auricular  dis- 

^/     i  iKvtauricular  aniema  or  subperiosteal 

K  .Li^Ai  Lving  eliminated  as  a  {Hjssible  cause. 

-^  ii'Ute  purulent  otitis  media  of  symptoms 

tsJibular  nystagmus,  vertigo,  etc. — calls  for 

_-^.iii  lu  oriier  to  relieve  the  vestibular  walls  of 

.-,-.ulUO.l  pus. 

•fv^uro.  extending  well  beyond  the  limits 

.o  '.endency  to  diminution  within  five  or  six 

^    i  roe  ^Iruni  membrane,  would  point  to  an 

^  .kithin  ihc  mastuld  Cflls.  calling  for  surgical 

.J*  quantity  itf  ]nis  di>ch:irged,  its  maximum 

^^l*^  to  be  exjilained  by  the  tympanic  lesion, 

^i^tviuciilent  witli  the  develo]>ment  of  mastoid 

^.    Such  a  ei)inl>inatii>ii  of  symptoms  consti- 

linJications  fur  opeiiin}:  the  mastoid. 

Wen  present  and  having  disappeared, 
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&  discharge  from  thr  tympanir  vniilt  which  rosisb«  a]l  rational  non-opnrA- 
tive  measures  may,  by  reason  of  it"  poreistenoe,  justify  the  Hj'jiotht'fiis  of  a 
necrotic  area  Itpyomi  the  limit's  of  the  antrntympanic  cavity.  lu  such 
casRt  an  operation  is  often  tlie  only  nn-ans  of  saving  the  integrity  of  the 
Offc^n  and  prfvontiuK  seriou*!  impairment  of  function. 

6.  Unally,  eviclmces  of  mastoid  disease  having  been  present,  the 
il(>ve]opment  at  aay  time  dnrinK  convalescence  of  symptoms  of  septie 
absorptiun — e.g.,  chills,  sweats,  septic,  temperature,  etc. — would,  in  the 
absence  of  other  concurrent  disease,  constitute  a  positive  indication  Cor 
immediate  operation. 

In  s|>cakinR  of  the  above  as  positive  indications  for  opening  the  mastoid, 
it  must  \>e  understood  that  we  are  speakinK  from  the  view-iK>int  of  the 
patient's  safety,— t.e.,  with  the  view  of  correcting  a  lesion  which  has  Ite- 
comc  dangerous  before  danger  signals  proclaim  that  lii{>  life  is  already  in 
jeopardy.  Every  aurist  has  BP(>n  cases  of  mastoid  suppuration  of  the 
Bevereet  type,  in  which  operation  .»Kfmed  clearly  indicated,  recover  without 
operation.  He  has  also,  however,  seen  patients  by  whom  operation  was 
delayed  or  rejected,  return  later  with  (fyniplums  of  intracranial  infection. 
The  aural  surgeon  is,  therefore,  freciuently  confronted  with  a  grave  respon- 
sibility. If  he  waits  in  all  cases  until  symptoms  ore  present  rendering 
surgical  intervention  absolutely  obligatory,  he  will  frequently  find,  when 
these  a>'mptoms  appear,  that  the  qiuistion  is  shifted  from  the  adxHsability 
of  opening  the  ma^toid  to  a  far  mi>rc  serious  one, — i.e.,  the  possibility  of 
saving  the  patient's  life  by  any  means  at  his  command. 


CHAPTER  VIII. 

CHRONIC   MIDDLG-EAH    SUPPURATION. 

Otitic  Afedia  Purnlenia  Chromca. — This  tenn  is  appliwl  to  any  tym- 
panic inflainriiation  giving  rise  to  a  perforation  nf  the  (Iruni-hpail  whirh 
«howw  no  teiiclfiicy  to  heal  aad  through  %vliich  there  is  a  more  or  less 
oonBtaut  flow  of  pus. 

Etiology. — Probably  every  case  of  chronic  purulent  otitis  rnwlia  has 
itt;  ori^n  in  onr  or  more  uttack-s  of  arntf^  tymjianic  disease  As  a  rule, 
however,  these  patients  apply  for  relief  only  after  months  or  years  of 
constant  or  intermittent  otorrhtca,  so  that  the  early  chantces  markinK  the 
conversion  of  the  acute  into  the  chronic  form  af  the  iliwjise  rarely  runie 
under  actual  observation. 

All  obscr\'frs  who  have  had  an  opportunity  of  watchinK  the  ear  chanKe^ 
in  any  lai^e  series  of  roses  of  the  acute  exanthemuta  must  have  been 
impreweil  with  the  remarkable  rapiility  with  which  the  drum  membrane 
is  fnijueiitly  tlestroyeil  in  a^'ut*^  tympaiiie  IrsimiM  complicatinR  scarlet 
fever  and  diphtheria.  In  Home  cases  this  tciideiiey  is  so  pronouncctl  that 
nothing  the  physician  may  do  stvms  to  exert  the  shghtest  influence  upon 
the  rapid  and  permanent  dei^truetion  uf  tissue.  Meask's  and  influenza 
also  contribute  their  <iinita  tn  the  number  of  cai*e«  of  acute  t^Tlipanic 
(liseasr  which  ultinunely  brcome  chronic.  Probably  from  18  tn  20  i>cr 
rent,  of  all  eases  of  chronic  middlcM^ar  sup|>uration  are  traceable  to  the 
infectious  diseases  of  childhood. 

Adenoids  jiroilispo^e  the  eliikl  so  markedly  t^i  acute  mitWifvear  diwaae 
ami  interfere  so  effeelively  with  sjnintuneous  n-euvery  that  they  must  l»e 
included  luiioHK  the  active  eausci  of  chronic  purulent  otitis  media.  This 
explains  in  some  degree  the  greater  frectueney  with  which  the  diseaMt 
develops  in  childhoiMi  a-s  eompan-d  with  adult  life. 

An  oecasinnal  cuu-e  of  the  dis^-ase  in  adult  life  is  found  in  the  atrophic 
change*  in  the  drum  membrane  occurring  in  .some  cases  of  non-suppurative 
middle-ear  catarrh.  The  drum  meinhraiie  in  such  eases  may  Ix'  exeeini- 
ingly  thin,  transparent,  ami  retracted,  or  may  be  apparently  thickened  and 
relaxed.  Probably  mcwt  auriwts  have  seen  cases  ill  which,  during  an  attack 
of  acute  purulent  otitis  media  of  apparently  moderate  wverity,  the  uieni- 
bnina  tensa  has  undergone  rapid  disintegration  al>out  the  site  of  the  perfor- 
ation, whirh  has  fiulisequenlly  shown  little  t<'ndency  to  rt^eneration.  The 
rapid  loss  of  tissue  in  these  ea.ses  is  probably  due  to  atrophy  of  the  norma] 
fibrous layersof  the  membrana  tensa,  which  are  orrlinartly  so  strnngly  resist^ 
ant  to  the  influence  of  an  acute  supimralive  Ilro^l■^s  within  the  tympanum. 

Giving  due  weight  anil  consideration  to  other  causes,  there  can  I>e  little 
doulit  that  the  great  majority  of  cases  are  directly  traceable  to  neglect  or  un- 
skilful mimugetnent  of  an  anteee^lent  attack  of  acute  purulent  otitis  media. 

Patholooy.— The  drum  membrane  is  necessarily  perforated  in  evcty 
102 
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«aso  of  chroTiic  purulent  otitis  mpdia.  In  the  great  majority  of  nascs  thf> 
perforation  is  central, — i.e.,  dova  not  at  any  point  involve  the  marginal 
attachment  to  the  annulus  tympanicus.  In  size  it  may  vary  from  n  minutp 
pin-point  oriHee  to  practical  destruction  of  the  RreatiT  portion  of  th«  mf-m- 
brana  tensa.  It  may  also  vary  in  shape  from  a  fiinall  circular  or  oval 
openinR  to  thfl  larger  cresct-ntic  or  horflcHhiHr-Hhapi?*!  defeats  involving 
Iiot-h  ant<^rior  and  postorior  segments,  When  the  nifmbraiie  bordering 
the  perforation  is  relaxed  and  indrawn,  and  the  tympanic  mucosa  is  swol- 
len and  denuded  of  ita  surface  layer  of  epithelium,  adbesiuna  may  form 
between  the  margins  of  the  piTforatlon  ajul  the  inner  tympanic  wall. 

Perforation  of  ShrapneH'R  membrane  seldom  or  never  occurs  during 
Bcutf  purulent  otttiK  media,  hut  is  found  in  almut  3  per  cent,  of  cases  of 
ehrouic  middle-ear  suppuration  (Rezotdi.  While  an  artificial  o))ening  in 
Shrapnell's  membrane  would  lead  into  Pruasak's  space,  that  occurring  in 
chronic  purulent  otitis  media  invariably  forms  a  direct  communication 
with  the  vault,  and  therefore  with  the  aditus  ami  antrum. 

Marginal  perforations — meaning  thorei)y  iMrforaiions  in  which  there  is 
al  some  point alwotute  destruction  of  the  peripheral  edge — are  found  in  a  cer- 
tain proportion  of  cases  of  tong-stamling  middlc-oar  suppuration.  They  also 
occur  primarily  in  certain  casea  of  very  rapid  destruction  complicating  pro- 
found systemic  infection,  notjibly  in  cases  of  scarlet  fever  or  diphtheria  of 
unutiual  severity.  Generally  si)eaking,  a  marginal  perforation  ot  the  drum 
membrane  must  he  regarded  as  pointing  to  a  more  serioiis  lesion  of  the  tym- 
panimi  than  a  central  perforation,  for  the  following  reasont^:  (1)  in  a  large 
percentageof  caseis,  a  marginal  perforation  indicates  necrotic  changes  in  the 
bone  adjacent  to  the  perforation :  (2)  the  great  majority  of  marginal  perfora- 
tions involve  either  tihrapnell's  membrane  or  the  upper  po.«terior  margin  of 
the  mernbrana  tensa,  in  either  case  lea<ling  directly  into  the  vault,  aditus.and 
antrum;  and  CA)  a  marginal  perforatiim  involving  Hhrapnell  s  mc-tiil>rati<i  or 
the  posterosuperior  segment  of  the  membrana  tensa,  or  both,  constitut<'s  the 
ideal  cijiitlitiun  for  extension  of  the  epidermis  of  the  meatus  into  the  atitro- 
tj-nipaiiic  cavity.  Tht8  lva<l!»  in  some  cases  to  a  proliferation  of  epithelial  elt*- 
ments  within  the  antrum. and  provides  the  most  favorable  nucleus  for  the  sub- 
sequent fommtion  of  cliolestt-atomatous  masses  within  that  cavity.  Accord- 
ing to  the  author's  oxperienee.  marginal  perforations  always  mean  osseous 
necrosis,  thestructures  moi^t  coiiuooniy  involved  being  the  malleus  and  incus 
and  the  contiguous  jwrtions  of  the  tympanic  ring  and  Rivinian  segment. 

The  Mucosa. — The  changes  in  the  mucous  mendirane  nmy  vary  in 
different  ca.ses  from  simple  hip-penemia  with  infiltration  of  leucocytes  to 
practical  destruction.  In  the  simplest  form  of  tlie  diseasi',  the  mucosa 
may  Iw  greatly  swollen  so  as  to  encroach  considerably  upon  the  cavity  of 
the  atrium,  yet  may  preserve  intact  its  surface  layer  of  ciliated  epithelium. 
Tliis  condition  may  per-^ist  for  long  periods  without  actual  destruction  of 
tissue.  In  the  severer  forms  tlie  epithelial  covering  is  lost  over  conaider- 
ftble  areas,  in  which  siituations  granulations  form  and  there  is  a  marked 
tendency  to  adhesions  with  adjacent  structures. 
13 
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Bone  Changes. — It  is  quite  possible  for  a  chronic  purulent  otitis  media 
to  exiftt  for  a  considerable  pcriud  without  producing  cariea  of  tbc  1x>ny 
»tructures  of  the  t>tnpanum.  For  example,  erosion  of  the  ^upcrfieial 
epithelia]  !ayrr  of  the  mucoea  may  Iw  followed  by  the  formation  of  firm 
granulations  which  protect  the  periosteum  and  underlyinR  bone.  WTien, 
howevcT,  the  entire  thickness  of  the  tympanic  lining  memhrnne  is  at  any 
point  dfPlroyed,  thp  exjjosed  bone,  being  deprivc<l  of  its  periostoal  sujiport, 
mu«t  depend  chiefly  upon  its  own  arterial  supply.  Whether  tn  such  a  cjwe 
the  denuded  bone  httfi  been  able  txj  itiaiiitain  its  own  nutrition,  in  usually 
indicateii  by  the  character  of  the  granulations  :e.ff.,  fairly  rapid  formation  uf 
a  covering  of  firm,  apparently  healthy  granulations  usually  indicates  normal 
repair,  whereas  the  slow  formation  of  loose,  friable  granulations,  through 
which  a  probe  pa-ise-s  without  appreciable  resistance  to  bare  l>one,  commonly 
indicates  Ixme  caries.  This  process  involving  the  Iwny  capsule  of  the  laby- 
rinth— e.g.,  the  promontory  or  the  out«r  wall  of  the  horizontal  semicircular 
canal — may  be  self-limitoi,  the  (iieeai'ed  layer  of  surface  bone  In-ing  thrown 
off  in  the  pus  in  the  form  of  minute  sequestra,  and  the  bone  U-ing  grad- 
ually covered  by  healthy  granulations;  or  the  necrotic  process  may  involve 
the  entire  thickiu-!«  of  the  labyrinthine  wall,  giving  rise  to  a  suppurative 
labyrinthitis.  The  latter  result  occurs  in  1  per  cent,  of  all  oases  of  suppura- 
tive otitis  media  (Hinsberg).  Destruction  of  the  mucous  membrane  lining 
the  vault,  aditus,  or  antrum  leads  usually  t«  a  more  destructive  form  i>f  os- 
Beoua  disease,  from  wh'ch  sjxmtanrtuis  local  recovery  is  comparatively  rare. 

In  the  wllular  iKine  surrounding  the  bony  capsule  of  the  lab>-rintb, 
and  in  that  bounding  the  aditus  and  antrum,  the  diseaj<«  in  many  cases 
involves  a  dual  process,  osseous  niecrosis  or  softening  being  apparontJy 
accompanied,  or  closely  followed,  by  a  proliferative  osteitis,  in  cont*quence 
of  which  the  diploic  or  pneumatic  bone  substance  is  ultimately  replaced  by 
very  hard,  compact  bone.  As  a  result  of  an  extension  of  this  prooess, 
the  mastoid  cortex  is  oft-en  greatly  thickened,  and  the  cellular  charactor  of 
the  hone  to  a  very  cnnaideralile  extent  lost. 

Much  has  been  said  as  to  the  influence  of  this  pathological  osteosclero- 
sis upon  tlie  gravity  of  the  cliHeast'.  UiHl<Kibre<ny-lhe  marked  increase  in 
the  thickness  and  density  of  the  outer  cortex  renders  an  escape  of  pus 
through  a  perforation  in  this  direction  less  likely  to  occur.  On  the  other 
hand,  it  must  be  remembered  that  the  pruce-HS  is  not  coiiline<l  to  the  outer 
cortex,  but  occurs  with  equal  regularity  and  frequency  in  the  cellular  bone 
surrounding  the  labyrinthine  capsule,  which  it  probably  serves  to  prouwt. 
Bezold  regarded  Jt  as  a  con.servative  process  tending  to  limit  the  advance 
of  a  fiuppurative  lesion  in  all  directions. 

Granulations;  Polypi. — Whenever  in  the  tympanum  there  is  actual  ero- 
sion or  destruction  of  tissue,  however  superficial,  the  process  of  repair  is  in- 
augurated by  the  fonnation  of  new  granulatiuns,  which  may  later  become 
orgauizird  into  firm  filjroua  tissue.  Tlie  i>re*<fiice  of  a  certain  amount  of  firm 
granulation  tissue  points,  therefore,  not  so  much  to  the  disease  itself,  as  lo 
the  effort  on  the  part  of  tlie  organism  to  repair  or  replace  that  which  has  been 
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destroyed.  On  the  other  baiwl,  the  proliferation  at  certain  points  of  loose, 
exuberant  (cranulutiuiiH,  tliroii|j;h  which  a  prulie  iit  uni-e  passes  to  contact 
with  rough  ilenmltMl  Iwiie,  is  idiHtiiictly  characteristtt:  of  osspous  necrosis. 

Aura)  polypi  may  a-^suma  almost  any  shape  within  the  limits  of  the 

ipanutn  and  auditory  meatus.    They  may  be  ainglo  or  multiple;  may 

ist  aimply  of  ma»>es  of  uranulation  tissue,  or  may  become  partially 
iied,  covered  by  jwiiiamous  or  eiljated  epithelium,  and  assume  some- 
what the  charaeter  of  fibromata.  They  may  he  attached  by  a  compara^ 
lively  broad  base  or  by  a  verj'  small  iwdicle.  They  may  spring  from  any 
denuded  purfaee, — e.g.,  from  the  margins  of  a  small  perforation,  from 
necrotic  oswiclcs,  from  the  promontory,  or  from  the  diseased  tympanic 
mar^n,  or  tympanic  ring.  They  arc  not  infrequently  attached  to  a  denuded 
wall  of  the  bony  meatus  near  its  tympanic  margin.  Very  frequently  they 
prifcinate  in  the  tympanic  vaidt  or  the  sdituts. 

In  the  author's  experience,  aunil  polypi  point  almost  invariably  to 
necrosis.    Wliilo  occasicnially  sprinKinR  from  the  promontory,  this 

is  exceediiJKly  rare  as  compared  with  the  outer  wall  of  the  vault  or  the 
diseased  inner  mar)pn  of  the  bony  meatus.  Aside  from  actual  observa- 
tion and  experience,  the  comparative  rarity  of  polypi  springing  from  the 
promontory  may  be  inferred  fntm  the  rarity  of  suppurative  involvemt-nt  of 
the  lab>Tinth  as  compared  with  the  frequency  of  polj-pi  an  a  manifcptatlon 
of  chnmir  mldille-pflr  supi)nrfltion.  Thnt  is  to  say,  if  any  considerable 
prtipurlion  of  the  iwlj-pi  ol)scrved  in  chronic  purulent  otitis  media  had 
their  oriKiu  from  a  disea»k*d  promontory,  one  would  expect  more  frequent 
suppurative  invasions  of  the  lal)yrinth  than,  are  kitott-n  to  occur. 

Epiriermization  and  Cholesteatoma. — A  noticeable  change  in  certain 
of  chronic  purulent  otitis  media  is  the  conversion  of  the  t,ympanio 
lUOoea  into  a  grayish-white,  non-secreting  membrane  tx>arlng  some 
iblance  to  the  skin  of  the  meatus.  It  is  seen  oftenest  in  association 
marginal  perforiitirms  involvitig  iShrapncll's  membrane  and  the  upi>er 
'instenor  periphery  of  the  membraua  leiwa.  It  may,  however,  occur  with 
urge  central  perforations.  This  so-called  epidermization  of  the  middle- 
ror  cavity  is  inaugurated  by  extension  of  the  epidennJs  of  the  meatus 
Vkd  drum  membrane  over  the  edges  of  the  perforation  and  into  the  tym- 
panic cavity.  This  process,  by  convertinK  the  recesses  of  the  tjinpanura 
ioto  dry  cavities  limnl  with  a  protective,  non-secreting  membrane,  may  be 
nature's  method  of  limiting  the  spread  of  the  disease.  There  can  be  no 
doubt  that  in  many  ca.'^es  (<jK)nt«ne.ous  recovery  has  resulted  from  tliis 
procotts  (!?eliwarlze). 

Unfortunately,  this  happy  sequence  of  events  is  not  always  realized. 
Let  us  imagine  a  case  in  M'hich  the  epidermis  of  the  canal,  having  entered 
the  tymp.inum  through  a  marginal  jxTforation,  ext*-mls  by  way  of  the 
aditus  l*>  the  walls  of  the  antrum.  The  new  lining  membrane,  perhaiis 
ming  macerated  by  pus  from  a  deep-seated  focus  of  suppuration,  is 
ultimately  exfoliated,  leaving,  however,  a  similar  epithelial  layer  liencath. 
Succcspive  Uyers,  being  similarly  thrown  off.  finally  b(.>comu  welded  into  a 
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rather  compact  mass  which  can  not  be  expelled  through  the  aditus,  and 
must  inevilahly  inercaHH  in  hixo.  Such  a  mfus  has  rpceivod  the  mime 
of  cholt-Mtejitoma.  Examined  under  thft  microRCopp,  it  usually  contaias 
nun»?rous  pus  Kerms,  some  cholest^rin  crystals,  and  quantities  of  epi- 
thelial cells.  The  outer  surface  usually  preserves  the  arrangement  of 
concentric  epithelial  layers,  which  are  easily  separable  one  from  the  other. 

The  influence  which  cholesteatoma  exerts  upon  the  surrounding  bone 
is  one  of  gradual  disintcEration  or  absorption.  The  term  absorption  is  in 
many  cases  more  dcscriiitive  of  the  actual  proces^s  than  necrosis,  since  the 
latter  dcDtroys  firj^t  the  membranous  lining  or  covering  of  the  lx)ne  attacked. 
Cholesteatoma,  on  the  other  hand,  may  cat  its  way  into  contiguoux  bone, 
without  the  usual  signs  of  sup | juration,  the  eiilarwfl  and  enlarging  lK>ne 
cavity  retaining  i-verywhere  a  well-defined  tpidermal  covering.  In  such 
ca.sea  there  may  be  little  or  no  demonstrable  discharge  through  the  meatus, 
or  there  may  be  occasional  very  slight  diseharge  consisting  chiefly  of  the 
secretion  from  the  newly-formed  memhrane  mixetJ  with  decomposing  epitht^ 
liat  cells.  Sucli  a  ihsoharge,  when  removiHl  by  means  of  a  cotton-wound 
applicator,  is  usually  unbearably  offensive.  In  other  cases  the  cholesteato- 
matous  absorption  of  Iione  coexists,  or  rather  alternates  in  different  parts 
of  the  bone  cavity,  with  the  usual  form  of  suppiiratlve  necrosis.  The  pus 
from  such  a  lesion  is  often  so  indescribably  offensive  as  to  constitute  in 
some  degree  a  social  barrier  between  the  patient  and  his  fellows. 

Illustrations  of  these  two  types  of  the  disiiase  are  found  in  twf>  can-s 
operated  upon  by  the  writer.  In  one,  a  man  over  fifty  years  of  age,  the 
radical  operation  was  performed  on  acet>unt  of  some  of  the  mure  common- 
place eytnplonis  of  chronic  middle-ear  suppuration.  On  removing  the 
cortex,  the  antrum,  greatly  enlargwl,  was  found  to  contain  a  large  eholcs- 
t«atomatous  ma.ss,  around  which  was  a  limited  amount  of  eecretion  the 
stench  of  which  w»s  almost  overpowering.  In  this  case  the  operation  was 
conijilcted  by  thr-  formation  of  a  large  meatui  opening,  and  the  patient 
made  a  perfect  n-cwvery.  The  second  case  was  that  of  a  strong  Irish 
woman,  a  domestic,  who  sulTered  from  a  more  or  less  constant  discharge  of 
so  offensive  a  character  that  she  found  it  difficult  to  n*taia  any  position 
longer  than  a  few  week.'.  In  this  case  cholesteatoma  was  found  side  by 
side  with  the  usual  signs  of  suppuration. — i.e.,  pus,  granulation  Usaw, 
and  necrotic  houe  in  adjacent  spaces,  llenioval  uf  these  products  of  dis- 
ease by  the  radical  operation  n'sulted  in  permanent  ces.sation  of  the  (hit- 
charge.  In  both  these  casi«,  the  evidence  of  progressive  disintegration  or 
al«*orption  of  bone  rf-ndererl  the  danger  of  seriou.^  intracranial  involve- 
ment, hati  surgical  n-lief  been  wilhhelii,  very  great. 

'I'he  serious  nature  of  thv-ic  cases  depends  u)xin  a  fact  now  fortunately 
recognized  by  all  experienced  otologistti,— via.,  that  cholesteatoma  con- 
fined in  parts  of  the  ear  not  accessible  through  the  external  au(htor>' 
meatus,  may  lead  to  dangerous  spread  of  the  infection, — e.g.,  through  the 
labyrinthine  cajwule,  eaui-ing  suppurative  lab^Tinthitis;  to  the  niidilk 
fossa  of  the  skull,  causing  epidural  or  temporusphenoidal  absoc«8;  to  tbe 
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it«nor  fuMiu,  giving  rise  to  inf(^ctiv(■  sinus  tlirunilxwis  or  more  rarely  to 
preiieliiir  alwcc-ss. 

Before  k-aving  this  ph«5P  of  the  palhologj-.  it  may  lie  admissible  to 
mention  CLTtuiii  very  exceptional  cases  in  whiuli  the  ciiOle^teut^niatOUS 
maKs  has  caiiKrd  nn<-h  rxtciisivc  (Irstruction  of  thr  piwt^Tostipcrior  wall  of 
the  bony  canal  as  to  oconrnpli^h  practically  the  mechanical  nvultft  of  a 
radical  operation.     ProhaI»ly  m<w>t  aurists  have  seen  one  or  more  such 

^ cases.  The  writer  some  years  ago  hail  referred  to  him  a  ])atient  whot« 
ftural  lesioa  presented  the  follutvitiK  interestiiif;  featurei<:  The  patient,  a 
man  of  fifty  yoant,  had  suffered  sitice  boyhood  from  occaidona]  dischorKO 
frtim  his  right  ear.  Inspeetioii  revealeil  such  extensive  tlestructjon  of  thfl 
posterior  wall  of  the  Umy  meatus  that  it  was  not  difficult  to  remove  from 
the  aniriun  through  the  raitnl  on  epithelial  nias.s  the  combinetl  bidk  of 
.Which  etiualled  that  of  a  chestnut.  The  cavity  from  which  thui  ma^  was 
iTi-muve4l  was  apparently  lineii  throughout  with  an  epidermal  covering 
which  coulil  easily  be  n-acbed  ttirough  the  nieatm;.  After  removal  of  the 
growth,  this  patient  was  practically  without  aural  symptoms  up  to  thn 
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imp  of  hi«  doath  from  pneumonia  some  j'ears  later.    BczoM  was  among 

Jiope  who  recognize*!  thi«  condition  a.**  one  ren-sonably  insuring  the  patient's 

fety.    Tlip  aci-onipanying  picture,  drami  fniiii  a  s(}crimpn  in  the  writer's 

»lleclifin,  illutstralcs  very  nicely  a  Ktage  of  the  prcicetHJ  by  wliich  this 

fhaniral  n'siilt  is  reached  (Kig.  IISJ. 


198 


CHKON'IC  MIDDLK-EAK  SCPPL'RATIOX 


Symptoms  and  Signs. — A  suppurative  process  which  by  extension 
may  reach  the  labjTinth,  the  brain  cavity,  or  may  infect  the  large  venous 
ehannr'Ift  of  thi*  brain,  may  obviously  lif  ihc.  primary  cause  of  many  varied 
And  complrx  phrnoraena.  Wo  shiill  limit  our  remarks,  however,  to  a  briff 
statement  of  the  symptoms  characterizinK  a  supjjuratix'e  lesion  absolutely 
confined  tu  the  tympnnum  ami  adjuintnK  nitistoid  cells.  For  the  sake  uf 
brevity,  it  may  be  well  to  state  in  advaiiue,  tliat,  a«ide  from  the  discharge 
and  the  physical  chanEjcs  oljserved  throuRh  the  aural  speculum,  many 
patients  endure  this  lesion  for  years  without  pronounced  symptom*, 
cither  syKtemic  or  subjective. 

While  it  would  scvai  reasonable  to  assume  that  a  Uwion  capable  of 
maiutainiuR  a  more  or  less  coiiii^taut  puruli.-nt  diiicharKe  miftht  alsu  cauM 
consiilerable  systemic  disturbance,  it  is  a  clinical  fact  that  constitutional 
syiiiiiloms  are  in  must  cases  abj^ent.  This  fact  is  so  universally  recugnizol 
among  aurists,  that  the  development  of  constitutional  sj-mptoms — e.g.. 
fever,  pulse  changes,  etc. —would  suRgest  to  an  exjiericncpd  ol>«erwr 
either  an  intracranial  complication  or  some  unrelated  intercurrent  disease. 
This  don'.'^  not  neiies.sarily  iin))ly  that  a  chronic  supjuirativc  otitis  mcilia 
may  uot  in  some  casea  react  unfavorably  upon  the  patit-nt's  vitality,  but 
simply  that  it  rarely  or  never  gives  rise  to  characteristic  symptoms  of 
8e]>His  or  of  systemic  dlsortler.  The  two  syrnptoms  of  which  these  patienta 
usually  complain  are  the  di^charce  and  the  impairment  of  hearing. 

The  Oi.tcfiarg{;—T}\f  aural  discharge  varies  greatly  in  different  cascfl  of 
chronic  middle-ear  Kupjuiratinn,  and  is  of  some  diagnostic  Bignilicanee. 
In  the  first  place,  (he  discharge  has  in  the  great  majority  of  casea  a  dis- 
tinctly offensive  odor,  whereas  the  discharge  in  acute  jiurulenl  otitis  media 
is  usually  wlurlew.  It  has  been  pnjved,  however,  that  a  mucopurulent 
sec-W'lion,  unmixed  with  detritus  resulting  from  necrotic  bone  or  discarded 
epithelial  elements,  may  lie  quite  without  odor.  In  certain  neglected 
cases  of  chronic  purulent  otitis  media,  the  exceedingly  foul  odor  is  due  not 
so  much  to  the  lyinpanic  changes  as  to  the  admixlvire  with  the  tympanic 
secretion  of  deconipuwng  L'])itheUHl  cells  from  the  discasetl  lining  uu-nibrane 
of  the  bony  canal.  In  such  cases,  measures  applied  to  keeping  the  canal 
free  of  pus  greatly  modify  the  offensive  character  of  the  discharge.  Chronic 
euppurative  lesions  characteri/e«l  by  dcei>-!*eatcd  areas  of  bare  and  necrotic 
bone  may  give  rise  to  modiTati-  discharpe  of  very  offensive  odor.  In  such 
casef.,  the  secretion  may  l>c  so  limited  in  quantity  that  its  odor  becomes 
noticeable  only  when  the  aurist  attempts  to  wipe  out  the  t>'mpanic  cavity 
for  ]>iirp(»se8  of  examination.  Kinally  there  is  a  class  of  cases  in  which  the 
foul  character  of  the  <.iiseharge  may  be  a  constant  cause  of  discomfort  and 
chagrin  to  the  patient. — i.f.,  eosea  in  which  the  aditus  and  antrum  arc 
filled  with  chol  est  ea  tomato  us  mas^-s,  decomposing  particles  of  which  are 
constantly  being  washed  otit  in  the  aural  discharge.  In  these  cases  the 
peculiarly  offensive  nature  of  the  di>^charge,  atid  the  i)re!4'nee  in  it  of  choles- 
terin  crystals  and  quantities  of  broken-down  i>pithehal  cells,  are  of  cod- 
siderablc  diagnostic  importance  in  determining  the  character  of  the  texioa. 
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Plqrflieally  the  discharge  may  bp  thick  or  cxceedinRly  thin;  profuse  or  may 
coDsist  merely  of  a  few  dro]}sof  viscid  secretion  confineti  to  the  rccrsef-s  of 
the  lympaiiic  cavity,  the  presence  of  which  may  be  unknott-n  to  the  patient. 
The  frequent  or  occasional  presence  of  h](H>d  in  the  discharge  points,  c,s  a 
rule,  to  the  presence  of  polj-pi  or  exuberant,  vascular  Kranulatione.  Micro- 
scopic examination  of  the  discharge  in  cases  of  chronic  purulent  otitis 
media  practically  aJwa^'s  shows  a  mixed  infection. 

DtafneM. — To  some  extent  the  heariuK  is  impaire<l  in  almost  every 
case  of  chronic  suppurative  otitis  nicdla.  The  functional  loss  de})enilA  on 
two  conditions, — viz.  (a)  the  partial  or  complete  destruction  of  the  oiem- 
brana  tetisa  and  elimination  of  the  miilleus  and  incus  from  the  function  ol 
Eound  traneimi!U!iun;  and  (li)  hypenila-^tic  changi-a  in  the  region  of  the  oval 
window  iiiUTferiiiK  with  the  niohility  of  Ihe  stupes.  Fortunately,  complete 
loss  of  the  drum  membriine  and  also  of  the  malleus  and  incus  is  by  no  means 
inconsistent  with  very  good  hearing, — i.e.,  impairment  so  Blight  as  to 
interfere  but  little  or  not  at  all  mth  the  patient's  enjoyment  of  life.  On 
the  other  hand,  the  formation  of  organized  fhrous  bands  binding  the 
crura  of  the  stapes  to  the  niche  of  the  oval  window  may  cause  very  dis- 
abling deafness.  It  is  not  always  possible  to  determine  the  presence  or 
extent  of  these  hyperplahfic  changcis  by  inspection  alone.  Thus^  in  two 
cases  with  extenriivo  destruction  of  the  membrana  teiisa  and  practical 
disarticulation  of  the  ossicular  chain  by  necrosis  of  the  long  arm  of  the 
incus,  one  patient  may  exhibit  remarkable  acuteness  of  bearing  while  the 
otbet  may  be  exceedingly  deaf.  In  each  case  the  niche  of  the  oval  window 
may  be  6]led  with  granulation  tissue  almost  or  quite  hiding  the  stapes.  In 
Mjch  contrasting  cjwes,  labyrinthine  disease  being  excluded,  we  can  explain 
the  deafness  of  one  patient  as  compared  with  the  auditory  acuteness  of  the 
other  only  by  asf<uming  that  with  the  former  fibrous  adhesions  between  the 
stapes  and  the  oval  niche  or  window  have  taken  place,  while  in  the  cose  of 
the  latter  the  stapes  is  surrounde<l  and  covered  by  a  mass  of  unorganixed 
granulation  tissue  which  acts  vicariously  with  the  stapes  in  the  collection 
and  transmission  of  sound  waves  frnrn  wilhout.  This  hypothesis  receives 
FUp[K>rt  fn>m  the  nmueruus  cases  of  chruuic  suppurative  otitis  mwlla  with 
retention  of  good  hearing  in  winch  tlie  hearing  power  has  failed  after  spon- 
taneous recovery  and  epiderniization  of  the  inner  wall  of  the  t>inpanum. 

It  is  worthy  of  m»te  that  the  deafness  due  to  6brous  ankylosis  of  the 
gtapes  resulting  from  chmnic  niiddlc-<'ar  suppuration  is  rcgardr-rl  by  Polit- 
wr  as  the  type  of  deafness  most  amenable  to  treatment  by  surgical  means, 
— i.e.,  by  division  of  adhesive  bands  passing  between  the  head  and  crura  of 
the  stapes  and  the  walls  of  the  oval  tiiehe. 

The  impairment  of  hearing  in  these  cases  is  of  the  t>-pe  generally 
charact^-rizing  lesiems  of  the  suund-conducting  inechanlsin.  In  th^jse  cases 
•honing  large  perforations  or  practical  destruction  of  the  membrana  tensa, 
the  perception  of  the  lower  musical  tones  is  always  very  considerably 
reduced.  This  is  in  accordance  vnth.  the  investigations  of  Helmholt-2,  cor- 
roborated by  Bezold  and  others,  which  showed  that  the  drum  membrane  is 
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particularly  es)<«utial  to  the  t^&u^'tI)i»;tun  of  low  uiu:!iical  tone8.  The  midd}« 
nml  upper  rpgistor  iniiy  on  the  other  haml  be  heard  with  appan?nlly  normal 
Bfutcin^y.  In  teetiiiK  i-ases  in  which  the  sound  waves  were  traiu^iuitttnl 
wholly  by  the  stapes  ai-tiiig  alone,  the  writer  has  met  with  a  few  instances 
in  whieh  there  .-Mi'mcd  to  he  siinie  liyperiinisis  for  tlir  very  hinh  tvini-s  of  the 
scale. — e.g..  the  whi^tle.    IleariuK  by  Ikiiip  eoiuluetioii  i.s  regularly  increase*!. 

Physical  Signs.— On  attemptinR  to  inspoet  the  ear  by  reflected  light, 
the  depthiJ  of  the  canal— j'.f..  ilruni  membrane  or  exjKKfed  inner  wall  of  the 
tyinpaiium~may  bt-  hidden  from  view  by  inflanunatory  products  filUuK 
the  audi'ory  nieatn?.    The  ennal  may  contain  pus,  detriliia  formed  of  pus. 
mixed  with  exfoliateil  and  decompasinp  epitliejium,  or  may  be  occupied  by  [ 
ft  pcjlyp  partially  or  completely  obstructinR  its  lumen.    The  pu«  and  ppi- 
tiieliaj  d^^bris  are.  of  coursf,  easily  removed  by  the  pyrinpn  or  may  Iw  nnijedl 
out  by  means'  of  a  eottun-wouiid  applicator.    The  removal  of  an  auralj 
polyp  is  not  vo  sim|)le  a  matter. 

Large  auml  polypi — i.p.,  polypi  whieh  nearly  or  completely  fill  thf 
c&nal — ar«?  u.tunlly  easily  rceo^ized  at  a  glance.    On  the  other  hand, 
email  polyp,  occupying  the  tympanic  space  or  confined  to  the  inner  ex- 
tremity of  the  Imiiy  nieatiw,  may  lie  .«oinewhat  iiuzzling  to  the  fitudent  or.| 
beginner:   he  nhiy  find  some  vHffieuIty  in  delennininR  whether   sueh  &] 
growth  is  a  polyp,  a  swollen  inner  tympanic  wall,  or  a  bulging  and  raw^i 
denvided,  drum  membrane. 

DiAGNOsrs-^.-Vn  aural  polyp,  large  or  mnall,  presents  the  fotloirin| 
phyMCul  characteri!!tjc.>»:  (1)  It  uMially  apiiear?,  as  in  moist  caws  it  i».j 
nearer  the  orifice  of  the  meatus,  and  thereiore  nearer  the  eye  of  the  exanti- 
iner,  than  either  the  bulging  drum  or  the  swollen  t>-nipanic  mucosa.    (2) 
ll  pre.seiit.s  a  raw  and  granulnr  siirfucc.  n.sually  easily  distingiii.<? liable  frur 
the  dt'iindcd  druiri  membrane  on  the  one  hand  and  the  -wollen  but  intar 
tympanic  murtK^a  on  the  utiier.     I'i)  It  iit  comparatively  insensitive  U 
palpation  by  the  tympanic  probe,  prodded  the  proljc  does  not  touch  tl 
canal  wall,  whereas  the  drum  membrane  and  tympanic  mucoita  are  ex- 
tremely seiv*i(ive  to  proswure.    (4)  It  is  usually  freely  movubie  in  the  canal. 
i^)  The  probe,  carried  Iwyond  ihe  polyji,  may  be  pa.ss«'d  in  all  direetior 
around  it,  except  where  it  is  attached  to  the  wall  of  the  bony  meatus  or 
the  tympanic  ring,  at  whieh  point  the  jirolK^  will  be  arrested.    If  the  jtolj 
18  attached  to  pome  point  on  the  inner  wall  of  the  atrium, — e.g.,  the  pruiti 
ontoo'  (rarel, — the  probe  will  pass  completely  armmd  it  in  either  dire 
tion.    In  Ihesc  manipulations  great  care  mu.-<t  lieobscr^'ed  to  avoid  bruising 
the  polyp,  or  free  liemorrhage  is  likely  to  occur,  making  further  examina- 
tion for  the  time  Ijeing  difficult  or  imiM>s.«ible.    The  question  of  remoxing 
the  polj-pi  through  the  canal,  either  for  theniiM'Utic  punxwe*;  or  to  faeihtate 
further  cvaminatloii,  will  he  spoken  of  in  connection  with  the  treatment  of 
etironic  miiidie-<'ar  suppuration. 

The  auditor^'  canal  being  free  of  pus  or  other  foreign  matter,  one 
-able  to  determine  the  position  and  sIkc  of  the  perforation.    Only  rarel; 
iet  the  drum  membrane  cijmpletety  destroyiKl,  the  tough  peripheral  edge' 
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(uuulus  tcDiiiiioBus)  bfing  very  resistant  to  suppurative  di8int4>gration. 
Tho  majority  of  pcrforai  ions  are  central  apertures  confined  to  the  me-tn- 
brana  tensa.  They  occur  most  frequently  in  the  po^iterior  !?egnient  (Figs. 
110  ami  117),  but  are  also  found  in  the  anterior  genment  (Fig.  IIS).  With 
Ifirpe  piTforntions  of  the  anterior  seRtnent,  the  pasterior  marpn.  drawn 
tnwaril  hy  ihe  hammer  hantUe,  ii^  often  aiUierenT,  at  the  level  of  the  iitnlK) 
lo  the  promontory  (Fig.  119).    Perforaliona  involving  both  anterior  and 
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posterior  pegraents  are  not  uncommon,  and  are  Been  chiefly  in  three  form?, 
apparently  representing  difTcrent  stages  of  the  de!»tructive  process;  vijt., 
(a)  tlip  kiduey-iihaped  perforation  eontined  to  the  lower  part  of  tlie  mem- 
brana  tenxa  (Fig.  120):  {b}  the  liorsej-hoe-shapciJ  perforation  involving 
Iu:gie  central  poKions  of  both  anterior  and  ixislpnor  segment**,  the  manu- 
brium mallei  remaining  approximately  inljict  (Fig.  121);  and  (el  the  large 
irrt-gularly  heartishftpe*!  perforation  whieh  is  po  often  »een  tn  ca.se3  of  long- 
•iaading  suppuration  in  which  the  hammer  handle  has  been  to  a  great 
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oxtfnt  destroyed  by  the  necrotic  procesa  (Hg.  122).  AH  of  the  above 
examples  fail  under  the  head  of  central  perforation  wJieii  the  |M'ripberal 
edge  is  not  at  any  point  dcfftroyed. 

There  is  usually  do  f^eat  difficulty  in  mapping  out  tho  houndarios  or 
limits  of  a  central  perforation  so  long  as  the  surrounding  surface  of  drum 
membrane  is  covered  by  normal  or  at  lenst  rccvcnixable  epidermis.  The 
marjcins  of  a  perfura(ii>ti  of  long  slandiuE  are  commonly  thickened  and 
easily  distinguishat)le  from  the  tympanic  surface  beyond. 

A  pondition  which  is  Pometimes  diflieult  to  interpret  correctly  is  found 
in  cases  in  which  the  membrana  t-ensa  is  not  only  perforated  but  also 
denuded  of  its  epidcrm.ii  roverins,  its.  outer  surface  being  everywhere 
covered  with  fine  granulations.  When  with  thif  condition  the  mucosa 
covering  the  inner  t>Tnpamc  wall  is  swollen,  granular,  and  crowded  against 
the  margins  of  the  perforation,  even  the  most  experienced  aurist  may  be 
unable  to  gauge  correctly  the  extent  of  the  injury  until  the  remaining 
portion  of  the  drum  membrane  has  been  rci'loretl  by  treatment  to  an 
approximately  normal  condition  (KIg.  123). 

The  inner  tympanic  wall  seen  beyond  the  margins  of  a  large  central 
perforation  may  have  tho  appearance  of  fairly  normal  mucous  membrane, 
or  may  be  so  swollen  that  the  normal  elevations  and  depressions  are  to  a 
great  extent  ohliteratcfl.  Or,  again,  the  mucosa  may  for  the  most  part  be 
replace*!  by  granulation  tissue  (Fig.  124). 

In  some  cases  the  lining  membrane  appears  as  a  grayish-while,  com- 
paratively <lr>'  membrane  having  some  resemblance  to  the  skin  of  the  canal. 
This  change  in  the  tympanic  lining  is  brought  about  in  part  by  the  in- 
grottih  through  the  perforation  of  the  epidermal  covering  of  the  drum- 
head, and  in  part  al:^  by  the  action  of  the  air  upon  the  tympanic  mucoM 
after  the  suppurative  process  as  such  has  run  its  course.  By  this  proce^^H 
which  is  usually  spoken  of  as  epi<lermization,  spontaneous  recovery  ^H| 
brought  about  in  certain  cases. 

Marginal  Perforations. — ^It  is  clear  that  any  central  perforation,  by 
ext<'n.''ion  of  the  destructive  process,  may  be  converted  into  a  marginal 
perforation.  The  commonest  and  most  charact«*ristie  marcinal  perfora- 
tions are  those  in  which  the  peripheral  edge  of  the  upper  posterior  segment 
of  the  membrana  ten^a  and  the  adjacent  |>art  of  Shrapneirs  membrane 
are  destroyed,  leaving  bnre  the  Ijony  ring  to  which  they  were  sttach««i 
(Fig.  12.'».  In  the  majoriTy  of  sucli  cas(«,  according  to  my  expeiience, 
the  adjacent  portion  of  the  bony  frame  is  also  diseased  and  ver>-  fre- 
quently to  some  extent  destroyed.  Thus,  through  a  marginal  perforation 
including  and  extending  wmewbat  behind  ^lu'apnoll's  membrane,  one  is 
occasionally  able  to  see  a  considerable  portion  of  the  head  of  the  malleus 
and  body  of  the  incus.  This  invariably  indicates  destruction  of  Uie  inner, 
or  tympanic,  margin  of  the  roof  of  the  kmy  meatus  (Fig.  126),  With 
mai^nal,  as  with  central,  perforations,  the  landmarks  of  the  tympanum 
may  be  completely  hidden  by  granulation  tissue  or  pol)^}!  (Fig.  127). 

In  marginal  perforations  exposing  the  normal  structures  of  the  vault,— 
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*.g.,  head  of  malli>vi.s  or  btxly  of  inrus,  or  both, — these  bones  anij  the  ex- 
posed tympanic  cavity  are  seen  in  Horiie  cns-rs  to  be  coverctl  hy  a  white  aiifi 
apparently  dry  skin-tike  mt'iiibratie.  This  couditioa  lias  a  difTerent  Kur^ical 
Mgnificance  accortliiiE  to  the  pre*enoe  or  ahscnce  of  di^cliarpte.  If  there  is, 
ami  for  a  considerable  period  Iins  been,  complete  absence  of  discharge,  it 
may  represent  tlie  final  stage  of  local  resolution  by  tbe  conversion  of  the 
rault  recesses  into  dry  skin-covered  cavities  (Fig. 
128).  On  the  other  hainl,  n  rcmstant  or  even  oeca- 
rional  flow  of  offensive  pus  from  the  a^litus  may  i>e 
due  to  a  cholesteatoma tous  eollei*l.iiin  witliin  the 
kntnim  eont^tituting  a  constant  menace  to  life 
ihrouKh.its  possible  inva>iiiin  of  the  labyrinth  or 
intrneruiii:d  cavity. 

['tfforationi  of  ShrupneU's  Membrane. — These 
little  perforationn  aecni  piitholngii-:il1y  and  cliiii- 
cally  to  constitute  a  class  by  ttieaist'lves.    They 
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seen  chiefly  in  three  situations.^viz..  immpdialely  above  the  sliort 
proceee  of  the  malleus  (Fir.  129),  (il)ove  and  a  little  in  front  of  the  short 
process  (Fig.  130),  and  perfnratJons  exteniltng  backwiird  tfirougb  the 
posterior  stria  of  Trussak  (l-ig.  131).  While  comparatively  uncommon, 
a  considerable  nmnber  of  these  minute  perforations  can  be  seen  during 
the  yenr  in  any  large  aural  elinio.  The  membrana  tensa  may  be  intact 
Ukd  apparently  normal.  DiscbarRe  from  the  vault  may  be  fairly  abundant, 
exceedingly  slight,  or  wholly  absent.    Discharge  being  alwent,  there  may 
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be  a  history  of  past,  t.vmpnnic  suppuration.  Quite  frrnitHrnity  no  such 
history  is  oKtainable. 

Tli«  exiift  patJiogonesis  of  this  condition  has  Iwpn.  nod  still  ia,  a  siib- 
jprt  of  conlrovcTsy.  The  slatemt-nt  of  Dench'  that  ''a  pt'rfonition  alxjve 
tilt!  sliort  proiTss  jihv.'iys  means  intmtyinpfiniL*  rnrirs,  and  uaunlly  indicates 
tlint  tlie  oijiileus  is  aflfet'totl."  is  incorrect  and  might  lead  to  surgical  error. 
The  osairlcs  may  bo,  find  in  some  cnsos  certainly  are,  necrotic,  but  in  many 
cases  observcti  by  the  writer  tiiey  wpro  not. 

Tw o  fsiLts  miwt  Iw  taken  into  account  in  any  Attempt  to  determine  the 
origin  of  thcscpcrf<tnitioiis,  viz.,  (1)  that  thrynirelyo<TurdnrinE  an  acute 
Tnidtll(*^'arsuppur;ition,an<I  (2)  theirfr<?c|Uent  presence  in  individuals  whose 
cars  present  no  evidences  of  t>'mpanie  mippuration  either  past  or  present. 

Dezold  stated  fhsit  he  had  looked  diligently  for  years  for  such  a  per- 
foration occurriiiK  durinR  ncute  soppurntive  otilis  media,  hut  liad  never 
neeu  one.  He  eonncL-led  their  origia  i-tiolo^irntly  with  chronic  obstruc- 
tive lesions  of  the  Eustachian  tulw',  as  a  result  of  which  .ShrnpneH's  mem- 
briiiie  is  Brst  retracted,  then  Itecomes  niarkcilly  atrophic,  and  finally  breaks 
do«Ti.  This  theory  serms  in  part  to  have  been  lield  l>y  Hartinann  (quoted 
by  Politzer),  who  Kt.ttet!  tlint  lie  had  repcatetily  olfc^ervrti  tlie  ctiineidence 
of  a  perforation  of  SlirapucH's  membrane  and  a  membrana  t^nsa  intact 
but  retracted  and  adhpr<-nt  to  tiie  inner  tjinpanic  wall. 

Politwr  states  tliat  lie  has  mure  tliiin  once  seen  the.  development  of 
a  perforation  in  Shrapuells  membrano  durinR  clironic  middle-oar  cjitarrh. 
His  theory  is  that  the  niemhrmiiii  Ihtccida  is  first  drawn  into  the  depn-s- 
won  aijove  the  processus  brevis.  where  it  subsequently  break*  down  under 
the  influence  of  ci)mpri\ssion  by  epithelial  masses,  there  acimmulating  fr«n 
the  skin  of  the  auditory  canal. 

One  of  the  mtrtt  intercsiing  eontributiotw  to  the  study  of  these  minute 
])erforatiuus  is  found  in  a  paper  by  I'n)fi*s«or  Sehmiegelow."  published  a? 
far  back  as  1H91.  In  it  he  deoeribed  the  phj-sical  changes  in  certain  cases 
of  acute  suppurative  otitis  media  hi  which  a  perforation  of  Shrapnell's 
membrane  provith-d  the  only  pathwiiy  for  the  escape  vf  pus.  Two  of  these 
eaM-s  recovered  promptly  under  rational  tn-atment,  leavinR,  fiowever,  the 
perforation  of  Shntptieirs  menibraiio  ns  a  permanent  result.  There  \» 
obviously  no  rea-'ton  why  such  a  perforation  shouhl  he  regarded  as  pointing 
to  ossicular  jtecrosis. 

There  are  of  courw  eases  in  which  perforations  of  the  membrana 
flflccida  ore  eleiirly  a.ssocifiljyl  with  ossicular  necrosis. 

Returning  to  the  syraptoniH  of  chronic  middle-ear  suppuration,  we 
must  repeat  the  stfltemcnt  that,  asirle  from  the  discharge,  the  impair- 
ment of  liearing.  and  the  piiysical  cliaitges  in  the  car  itself,  these  patients 
are  often  practically  wilhuut  cynijitoms. 

Pain  is  not  usually  present  in  chronic  sujipurativo  otitis  media,  except 
fts  betokening  one  or  other  of  the  following  condition*. — vIb.,  (a)  retention 

'  IX-nrh:  DiwasM  of  the  Ear,  ].,  399. 

*ScKiuicgelow:  Pt-iinnXiaiaot  the  Mombmna  FliimiliiSlimpnplIi,  Arrh.  o(  OtoloKj-, 
ml.  xs.  No.  3.  piJ.  228-256. 
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pu»  somewhere  witliiti  the  tyinpanie  vault,  adilus,  or  antrum;  or  fb) 
acutr  esacrrbutions  of  inflainmalion,  usually  involvihg  the  mastoid  ce\U. 
Aa  a  rule,  pus  under  pressure  quickly  finds  it  pathway  of  esetepe,  with 
prompt  relief  of  pain. 

Many  cai^es  exhibit  periodic  variations  in  the  amount  of  diecharge, 
iht-se  changes  heiiiR  iriflut-npcd  l\v  chatiRes  in  tlie  weather  and  other  con- 
ditions (.'ausing  nu-'soplinryii^'al  congestion  nr  innamination. 

Acute  exacerbations,  accompanied  by  mastoid  tenderness,  are  alwa.ys 
to  be  reganlod  seriou-sU'  in  oases  of  hinji-standinj;  miHflleH?ar  suppuration, 
for  the  reason  that  an  acute  iiifiammatory  proccwi  confinetl  within  bono 
spaces,  which  miiy  have  been  the  seat  of  extensive  previous  disease,  may 
naturally  Im^  separated  only  by  thin  barriers  from  vitally  important  intra- 
cranial structures. 

The  course  of  the  disease  is  very  slowly  proKressivp.  and  seems  in  many 
cases  to  Ik!  in  eome  deRree  self-limited.  That  is  to  say,  either  by  the  pro- 
cess of  osteose!erosi.'»  (ebumntion)  or  by  the  form/ition  of  resisting  walls  of 
granulation  tissue,  the  ilisea-^e  ix  in  many  eases  confine<l  during  the  major 
part  of  the  patient's  life  to  the  nntrolympanic  cavity.  Thia  fact  should  l»e 
considertnl  in  it«  relation  Ut  the  neeeswity  for  operative  intijrveiitiijn.  It 
dot'»  not,  however,  relieve  the  patient  of  the  i>Oj«!'il>itity  of  intracranial 
complication,  which  may  ultimately  occur  in  any  case  of  chronic  purulent 
otitis  media. 

Complications. — Tbe  complication.*!  of  elminic  purulent  otitis  media 
may  1m;  mentioned  in  the  followiiiK  order: 

fa)  Suppurative  labyrinthitis,  usually  diffuse,  rafeiy  remaining  cir- 
cunuicrilMHl. 

{10  Cerebi'llar  abscess,  infection  very  frcfjuently  by  waj'  of  the  labyrinth. 

(c)  Cerebral  abscess. 

(d)  Meningitis,  mo«t  often  accompanying  some  ."uppurative  Ie«ion  of 
the  brain. 

(e)  Infection  of  the  sigmoiii  (lateral)  sinus. 

There  is  no  longer  any  doubt,  that,  in  a  very  large  percentage  of  cosM 
of  intracrHoial  (lisciu^e  of  tititic  origin,  the  infection  of  the  brain  or  men- 
inges is  Kecuiulary  t«»  suppurative  Iab\rinthitis.  That  this  relation  has 
not  been  more  commonly  recognized  in  due  Ut  the  fact  that  the  phcnnmemi 
of  labyrinthine  diseasie  have  only  recently  reccivpti  adequate  recognition. 
I'ndotibtedly  many  ca-sesof  intracranial  suppuration  have  been  operated 
upon,  and  ended  fatally,  w-ithout  any  suspicion  on  the  part  of  the  medical 
attendants  of  a  pre-existing  suppurative  labyrinthitis. 

TiiEATMEXT. — The  treatment  of  chronic  purulent  otitis  media  con- 
sistHcwentially  of  local  treatment  of  the  various  morbid  changes  present, 
an<l  in  no  disease  do  the  physical  changes  vary  so  widely.  Polyjii,  if 
present,  must  be  removed,  either  through  the  canal  or  by  radical  opera- 
tion; ossicles,  if  to  a  certain  extent  discatwl,  must  be  removed;  cholestea- 
toma mu!>t  bo  dealt  with  radically.  The  car  should  be  irrigated  in  ttome 
ca«es,  whereas  in  others  irrigation  is  contra-indicated.  Finally,  there  are 
certain  cases  which,  in  the  author's  opinion,  call  for  little  treatment  other 
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tihan  certain  simple  mpasiit^s  for  clfansin?  the  ear,  in  which  the  patient 
*mM  Im?  instruL'tf*!.  Olivioiisly  no  rofitiiu-  int'ttnHl  of  trL'atmi'nt  can 
properly  be  rlescribe*!  for  this  disease.  For  example,  routine  irrifcation  of 
the  ears  with  anti^ptlo  solutions  doi's  not  assure  surKical  cleanline«»  and 
rarely  results  in  recovery.    Clearly  we  must  classify  our  cases  before  wo 

tOftn  dUKRi^t  rational  lines  of  In^atment. 

t.  Let  us  coriwiiier  first  the  simplest  form  of  the  (iisease, — vix.,  a  ea«e 
of  comparatively  short  duration,^^.*?.,  not  over  one  or  two  years, — ^and 
pri'M-ntinK  the  foLluwingccMiditionit:  central  perforation  of  small  or  medium 
nijte  which  refuses  to  heal;  discharge  persistent  but  nitxierate  in  amount 
and  frre  from  the  offensive  odor  characteristic  of  Ijone  necrosis.  Such  a 
Ic^ioit  falls  under  the  head  of  clin)nic  purulent  otitis  media  when  it  has 
jMUHed  the  stage  in  which  Rpontanefuia  roeoveT7  may  be  hoped  for. 

In  searehinii  for  the  chief  ol>stacle  to  local  recovery  in  a  case  of  this 
charactiT,  we  may  find  it  in  one  or  other  of  tfio  foliowiiJE  conditions:  (a) 
In  Ihe  first  place,  the  mere  pn^ence  uf  a  Huiail  ncrfonitiun  subjects  t.he 
middle  ear  to  constant  reinfection  from  the  nasopliarynx.  With  an  intact 
drum  membrane,  occasional  condensation  of  the  air  in  the  niwopharynx 

jdiH-H  nut  affi'f-t  the  tympanum  further  than  t<p  produce  temporary  increase 

'of  inlratynipftiiic  presoinre.  With  a  juTforation,  on  the  other  hand,  every' 
such  eondennation,  as  when  the  patient  snin-zes  or  blows  bis  nose,  carried 
H  stream  of  air,  impregnate<l  with  the  impurities  of  the  nasophar>'nx, 
thnmgh  the  tympanum,  (b)  Thtj  epidermal  covering  of  the  dnim  mem- 
brane may  have  extended  over  the  edfies  of  the  perforation,  rendering  its 
closure  by  cicatricial  tissue  no  lonpT  possible;  and  (c)  tlie  lower  part  of' 
the  tympanic  cavity  may  contain  residual  pus  wliich  the  {>erfuratton  by 
reaw)n  of  its  position  can  not  <lrain.  Routine  irrigation  with  any  solution 
\h  without  value  in  such  cases,  and  not  infretpienHy  is  distinctly  injurious. 
Bone  diM^aoe  being  exclude<l  by  the  character  of  the  discharge,  the 
treiitmeni  should  aim  at  pniU-etinu  of  Iht*  tympanum  by  cio?!Utc  of  the 
perforation.  As  an  initial  meature,  the  canal  should  be  wiped  free  of  pm 
and  dricfl.  The  nose  and  nasopharynx  should  be  sprayed  with  some  mild 
elcHnsing  solution,  the'ear  carefully  inflated  per  catheter,  and  iiu-  drum 
membrane  rein^sprcted.  Or<Hnarily  a  eert.-jin  amount  of  pus  or  mucus 
will  have  been  bljwn  out  into  the  canal,  giving  some  idea  of  the  condition 
of  the  lower  (liypotj-mpanic)  .space.  The  canal  and  drum  membrane  are 
uifiiin  wiped  out,  ttvvabbed  with  alcohol,  and  the  canal  lightly  packed  with 
A  wick  of  sterile  gauze.  This  is  to  remain  in  the  canal  until  the  patient  is 
ftM-nby  the  aurist  on  the  following  day.  Ttilft  treatment. "hould  l»e  repeat^ 
fur  m-vcral  consecutive  days,  when  we  ^llall  have  gained  fairly  accurate 
knowledge  of  the  tympanic  condition.  If  the  di-jcharge  is  veiy  slight,  so 
that  the  canal  and  wick  are  found  practically  cleaii  at  the  daily  dressiuR, 
we  may  proceed  at  once  in  our  etTorts  to  close  the  perforation.  If,  on  the 
otlitT  liand.  a  considerable  amount  of  secretion  is  discharged  daily,  it  may 
be  necet^nry  to  obtain  l»ett^?r  drainage  by  a  free  incision  tlirough  the 
membrana  tensa,  after  which  the  wick  treatment  is  continued  as  before. 
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Whon  tho  di3chargp  is  rrduccKl  to  a  minimum,  it  may  be  found  that 
the  perforatiuQ  is  gradually  closing  under  the  stimulation  of  the  daily 
cleanmng  and  inflation.  If  no  tendency  to  closxire  is  observed,  it  may  be 
that  this  is  prt'ventod  by  epiiJer  mi  Ration  of  the  edges  of  the  perforation. 
To  correct  this  the  edxe  of  the  pt*rforatiou  should  be  very  liRhlly  cauter- 
izeii.  Fur  this  purpose  trichloracetic  acid  is  the  best  agent.  It  is  applied 
in  the  following  way:  The  drum  membrane  is  cleansed  and  thoroughly 
dried.  A  fine-pointed  cotton  applicator  is  tightly  wound  with  a  minute 
amount  of  absorbent  cotton,  which  is  dipped  in  etcrile  water,  the  excess  of 
which  is  removed  by  sterile  gaiiKC.  The  cotton-wound  end  of  the  applicator 
is  thcu  pluiigr:d  into  a  bottle  containing  crystals  of  tricliluracetie  acid,  and 
rotated  several  times.  Any  adherent  crystals  are  removed.  Under  inspec- 
tion by  rellccted  light,  the  edges  of  the  perforation  are  very  Mghtly  touched 
with  the  applicator.  The  inHueiice  of  tlie  acid  is  seen  at  once  in  slight 
whitening  of  the  edge.*?.  The  pfrforntion  may  then  be  closed  by  a  (lisk  of 
paper  prepared  as  follows:  A  disk  of  thin  paper  is  cut  of  a  size  to  extend 
slightly  beyond  the  edges  of  the  perforation;  this  is  soaked  in  95  per  cent, 
alcohol,  and  then  carried  to  its  position  covering  the  perforation  by  meaua 
of  tympanic  forceps  or  on  the  point  of  a  cotton-wound  applicator.  Such  a 
disk,  if  properly  applied,  ailliercs  closely  to  the  drum  ineriibranc.  If  no 
inflammatory  reaction  results,  it  shouh!  be  allowed  to  remain  in  position 
until  carried  outward  to  the  cimal  wall  by  the  outward  growth  of  epidermis 
covering  the  membratm  tensa.  Quite  frequently  the  perforation  will  be 
found  greatly  reduced  in  size  or  may  be  clost-d.  This,  by  protecting  the 
tympanic  mucosa,  may  end  the  lesion  as  a  suppurative  process. 

Id  some  cases  this  treatment  may  have  to  be  repcateci  several  times 
before  the  perforation  is  closed.  In  still  other  cases  it  may  be  impossible 
to  obtain  complete  closure  of  the  perforation,  the  dry,  cleansing  treatment 
resulting,  however,  in  cessation  of  discharge.  While  a  perfpralion  per- 
sists, iiowcver,  the  patient  remains  subject  to  recurrences  through  infec- 
tion from  without,  or  from  the  air  current  from  the  nasopharynx. 

II.  Large  Cnitrnl  Perforations  wilhoiU  Pulyjfi  or  Excessive  Production 
of  Grantttation  Ti.iituc. — It  will  be  remembered  that  a  central  ]>crforalion 
may  mean  destruction  of  the  entire  mt-mbraim  tensa  with  the  ejcccption 
of  the  marginal  or  peripheral  edge  (annulus  tendinosus).  In  this  condition 
restoration  of  the  drum  membrane  is  no  lotiger  possible. 

Under  this  head  I  »"i*^h  to  refer  briefly  to  a  class  of  cases  with  which  all 
aurists  are  probably  familiHr,  but  which  have,  bs  n  rule,  received  scant 
attention  in  otolo^cal  literature.  The  physical  picture  is  somewhat  aa 
follows:  There  Is  exterwive  destruction  of  the  merabrana  tensa  and  fre- 
quently also  of  the  hainmer  handle,  the  remnant  of  which  may  be  adherent 
to  the  promontory.  The  tympanic  walls  are  covered  with  mucous  mem- 
brane or  a  layer  of  tirm  gratiulation  tissue  whicli  dueK  not  disguise  the 
landmarks  of  the  inner  tympanic  wall, — e.g.,  promontory,  niche  of  round 
window,  etc.  (Figs.  117  and  122).  Rough,  denuded  bone  is  nowhere 
demonstrable  either  by  inspection  or  by  the  tympanic  probe.     The  dis- 
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than  certain  simple  uvnr 
shoulti  be  instructed.     *>!■ 
properly  be  descrilwil  Fnr  '' 
the  ears  with  aiitise])tir'  sn! 
nirely  results  in  recovery.     ' 
can  RUftRest  rational  lines  «.!'  ■ 

I.  Let  us  consider  tir^l  ■' 
of  comparatively  short  tUiy  ' 
presenting  the  following  cni"' 
size  wliich  refuses  to  tie:d:    ■ 
and  free  from  the  oiIcn.*ivr 
lesi(m  fulls  under  the  head  '  ' 
pas-sed  the  «tage  in  which  sD' 

In  searching  for  the  chit-"' 
character,  we  may  find  it  in  ■ 
In  th{^  first  place,  the  mere  ■ 
middle  ear  to  constant  reinti'" 
drum  membrane,  occasiunnl  ■■ 
does  not  affect  the  tympiinun' 
of  intratympanic  preiwuru.    \^ 
such  condensation,  as  when  1l 
a  stream  of  air,  impregnale.' 
through  the  tympanum.    (b» 
brane  may  have  extcndiil  ovt- 
closure  by  cicatricial  tissue  iif  ■ 
the  tympanic  cavity  may  eon' 
reason  of  its  position  can  ntit  ■'■ 
is  without  value  in  sueli  ea.-?c,-. 

liiine  disease  being  exehi'i' 
tre.-itnient  should  aim  at  pro'- 
IH'rfnraliiin,  A-(  an  initial  midl- 
and dried.  The  nose  and  nas- 
eleansint;  solnlion,  the  ear  c-iin 
nieniiirane  rein^pceted.  Ordii- 
will  have  l>i'e:i  bl,)wii  out  into  i ' 
111'  till'  lower  (hypofympjuiiej  >■ 
nu:iiii  wiped  out.  swablted  with 
a  wick  tif  sterile  Kaiize.  This  \- 
seen  b\'  tlie  aiirlst  Oil  the  fulltiw 
for  several  eonsi-r-utive  day>,   »■ 

kiHiwJediie  tif  the  tympanii 

that  the  eaiial  ami  MJek  are  1' 
we  ni:iy  jnncred  III  oiice  in  on- 
other  liaiid.  a  i-nnsjikTaiile  ani' 
lie  iiiT.'-sary   tn  ohtain  lietli 
niemlirana  ten>:i,  after  whicli  ' 


-T'.     r 


■-i^r  ^i 


ZL^y  appear  abundan-t 
;;r:nal  clcan.«ing  treat— 
i-r^oes  of  labjTJnthine 
■— •■  fair  degree  of  hear— 
z  communicating  with 
i:?rable  impairment. 
r>  and  to  our  patients? 
a  suppurative  prtx'ess 
:onar>',  having  erected 
lx)ne  itself,  or  in  tho 
focuH  of  disease  and 


■:-.•-■■>"  membrane  or  granuht- 

--.-  -■■■'-;:ion  or  discharge,  thougli 

_        "  -  d^'harge  can  be  absolutely 

■  -i;;:;  traces  into  skin-Hned  cavi— 

:i>raiij!ati<m  may  not  result  in 

;,..-.   ~  itsuing  power.    Every  aurist. 

-.  -ii<,uid  not  be  slaves  to  the  dogma, 

.^^-.  -jut  aural  discharge  is  neces- 

.»  »2ich  when  i)ersistent  call;*  for 

,^5,*  jurwlves  that  the  discharge  is 

^^^   nut-ous   membrane  or  healtliy 

. .  ^  _u  ..sirtice  of  an  active  suppurative 

"  ..-  ..^uni  not  be  too  ready  to  intcrfcrp 

,  A-wiition  just  described  is  not,  a.s  a 

'         -Tjpalions.    If  when  first  seen  the 

"  ~w^  .  *.  wjflwt  in  residual  pus, — usually 

.^.-^tuoved  by  means  of  sterile  cotton 

jMAi  3*  filled  with  hydrogen  peroxide, 

^.  LtfttA  five  minutes.    The  ear  is  then 

_  'Ml'  *-*i  "f^^*"  ^'hich  the  canal  is  filled 

;» allowed  to  remain  a  few  minutes. 

^  tgfiot,  by  its  quick  evaporation 

Anally  the  canal  and  t>'mpanum 

iitroduccii  by  a  powtler-blower. 

or  the  concha  filled  with  sterile 

at  regular  stated  intervals  for 

This  treatment  has  the  un- 

__     of  the  discharge. 

llpHigh  careful  treatment  reduced 

h.  the  patient  should  be  instructed 

D  well  on  the  following  routine 

itient  is  to  cleanse  the  ear  by  the 
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method  first  clescritied, — using  fii^t  hydrogen  peroxide,  th«i  thtirough 
boric-acid  irrigation,  ami  lastly  alcohol.  Fullowing  this  the  ear  is  to  be 
ilrif!<l  with  strrile  absarln»nt  ciitton.  WJiilc  out  of  diwirs,  tiw  ear  should  be 
protected  by  a  bit  of  cterile  cotton  in  the  concha,  but  not  introduced  into 
the  meatus.  Once  daily,  preferably  at  night,  the  meatus  should  be  filled 
with  an  alcoholic  sohitinii  of  lx>ric  acid  (^r.  xx  atl  .^j),  which  is  retaineil  in 
the  ear  a  few  moments  only.  If  the  alcohol  cau«'!!  sievere  "burning."  it 
cnay  l>c  diluted  with  Kterile  water,  half  and  half,  lender  this  treatment 
many  patients  suffer  little  or  no  diccomfort,  and  the  lesion  remains  qui- 
Mcent  or  its  character  may  finally  be  ciinnged  by  epidormizntion  of  the 
tympanic  cavity.  In  some  cases  the  frequency  of  the  irrigatioiu*  may  lie 
reduwHl  to  once  in  ten  days;  In  others  it«  repetition  ever>'  three  or  four 
days  may  be  requireil.  It  should,  however,  he  repeated  no  oftoner  than  id 
neoefeary  to  free  the  canul  antl  hypotympanlc  space  of  n^idual  pu^. 

It  U,  of  course,  not  claimed  that  the  treatment  above  outlined  will 
prove  succseasful  in  every  cn.se  pn'senting  the  phj'sical  characteristics 
described.  There  are  some  ciVfcs,  for  example,  in  which  the  discharge, 
whether  it  he  t^eant  or  profase,  is  [lerpetuated  by  a  diseaseil  condition  at 
fte  tympanic  mouth  uf  the  Kuslachiaii  tube.  The  tubal  leNioQ  maj' con- 
tiM  of  an  area  of  superficial  osseoua  necrosis  easily  within  the  reach  of  a 
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ctirette  tbrot^h  the  meatus;  or,  aKaiii,  one  a!(|>L>ct  of  the  lube  may  be 
denuded  of  its  mucous  lining  while  a  p<'r?istent  mucosa  of  the  opposite 
wall  prevents  the  fibrous  cliKure  of  the  tube  which  is  the  first  step  Inward 
Itennanent  cessation  of  thedisch-irge.  When  it  can  Ik- determined  that  the 
principal  H4'at  of  disease  is  locat-ed  here,  thomufih  curettage  of  the  tubal 
t«Kion  may  bring  about  a  cure.  The  purpotte  ^boulil  be  not  only  to  remove 
»ny  small  focus  of  necrotic  bone,  but  absolutely  to  remove  the  mucosa 
from  that  portion  of  the  canal  curetted.  P*j«iibly  the  best  method  of 
acei>mplishing  this  end  may  be  that  propose«i  by  Yankauer.  This  proced- 
ure is  carried  out  by  means  of  a  specially  devised  curette  in  the  following 
way:  The  tympanic  cavity,  including  both  atrium  and  vault,  is  very  care- 
fully cleansed.  The  Eustachian  canal  is  cocainized  by  means  of  a  ID  [wr 
cent,  solution  of  cocaine,  carrieiJ  through  the  tulx'  first  by  a  cotton-wound 
applicator  an<l  then  intriMluced  throujsh  the  Kustacliian  catheter.  The 
tympanum  and  pharyngeal  end  of  the  tube  are  also  cocainized.  The 
Eustachian  curette  (Fig.  132)  presents  a  shaft  so  curve<l  that  it  may  l»e 
introduced  through  the  meatus  and  tympanunt  into  the  tube  as  far  a:^  the 
iBlJimus  or  slightly  lN\vond.  The  cutting  (lart  consists  of  a  terminal  disk 
attached  centrally  to  the  end  of  the  shaft.  When  carried  to  its  position 
in  the  tube  at  or  just  lieynnd  the  isthmus,  the  shaft  is  rotated  sliglitly 
bark  and  forth  m  that  a  circular  cut  through  the  mucous  memt>rane  is 
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made,  ^^'^eu  the  gurKoou  is  eatinliod  ttiat  the  miicoea  is  completely  di- 
vided throuphout  the  entire  circumference*  of  the  canal,  the  instnimenl  is 
sharply  withdnm'n,  sepfljating  thf>  iniicot>a  frum  the  bony  caiial,  and  in 
some  c&ifes  brininnR  it  out  inverted  into  the  tympanum.  This  in  favorable 
rasrs  Inducps  the  formation  of  hoaltliy  granulations  and  sul)sit|uent  per- 
manent closun- of  the  tube.     When  this  result  is  obtained,  dischanie  from 

the  tube  naturally  ceases,  and  the  tym- 
panum in  no  loRKcr  subjected  to  this 
source  of  reinfection. 

III.  Aural  Polypi  and  Gmnulatiorut 
(FiiK.  133). — Pol>-pi  occluding  the  audi- 
tory canal  interfere  not  only  with  drain- 
a|;e  but  also  with  any  plan  of  tre-ataient. 
Pal\-pj  must  therefore  be  removed  cithej" 
through  the  (lanal  or  by  more  radical 
operation.  The  first  step  is  the  deter- 
mination of  the  point  of  attachment  by 
means  of  the  probe. 

Maul  polyjH  arp  attached  to  the -tym- 
panic ring,  the  posterior  wall  of  the  Imny 
meatu!<,  or  spring  from  »ome  point  in 
the  adilufi.  In  these  situations,  they 
can  usually  be  removed  either  in  part  or 
wlwilc  by  means  of  the  snare  or  a  .•jharp 
ring  curette,  the  latter  instrument  be- 
ing carried  I>eyond  the  poK-p  and  pressed 
against  the  bone  surfat^e  to  which  the 
pedicle  is  attached.  Vnfortunately, 
such  removal  is  very  often  folluwcd  by  rapid  rc-formation  of  the  growth. 
As  a  coiiiparativfly  rare  condition,  i>olypi  of  considerable  si«e  have 
been  found  depending  from  the  edges  of  a  small  perforation  in  the  drum 
membrane.  In  such  a  case,  the  careful  \m'  of  the  i>robe  dete<;ta  the  .sur- 
rounding mcmbrana  timna.  Removal  of  the  polyp  in  such  a  case  has  re- 
sulted in  a  cure  (Bezuld). 

Pol}!!!  gprinpng  from  the  promontory  or  other  part  of  the  inner  tyna- 
panic  wall  arc  rare  a»  compiu-eil  with  the  marfpnal  attachments  above 
referred  to,  and  alw  represent  a  more  seriuuH  condition,  It  must  be 
remembered  tiiat  the  apjx'arance  of  a  jiolyp  (-pringing  from  any  bone 
BuKace  invariably  represents  nature's  effort  to  limit  a  necrotic  procesen  at 
that  point.  The  attempt  to  remove  a  polyp  springing  from  the  promon- 
torj'  or  the  region  nf  the  oval  m'ndow  through  the  external  auditory  canal 
may  be  mechanically  succefisful,  but  may  too  easily  give  rise  to  a  laby- 
rinthine fistula,  and  consequent  suppurative  labyrinthitis,  to  appeal  to  me 
as  good  surgery.  I  am  inclined,  therefore,  to  regard  polypi  attached  to 
the  inner  tympanic  wall — the  labyrinth  il*«lf  having  escaped  invasion — 
as  valid  and  sufficient  grounds  for  performing  a  radical  operation. 
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Poly-pi  not  being  present,  or  having  been  removed,  the  landmarks  of 
[the  tympBniim  may  be  obscured  or  hidrifn  by  exuberant  granulations 
(Fig.  124).  This  condition  may  Iw  largely  the  result  of  neglect,  tbe  probe 
[finding  everywhere  beneath  the  granulations  a  firm  bed  of  healthy  ti^tsuo, 
or,  in  other  words,  an  iibsenw  of  bare,  tiefrotic  bone.  In  this  case,  earefiil 
deaosing  treatment,  with  occasiunal  jiulicious  use  of  astringents, — €.g,, 
nitrate  of  silver,  preferably  in  the  form  of  a  bead  fu.>u><l  upon  the  end  of  an 

Bippjicator. — may  soon  bring  alxiut  a  healthier  condition.  I  have  seen 
cases,  in  which  the  granulations  were  apparently  exuberant  and  the  di.-*- 
cbarge  oxeeetUngly  offent^ive,  tishow  marked  and  quick  irn})n}vement  as  a 
rcMill  of  the  following  plan  of  treatment:  The  ear  having  been  cleansed 
by  the  usual  method  and  dried,  boric-acid  powder  in  considerable  quantity 
in  introduced  into  the  tynipumim,  not  by  a  powder-blower,  but  by  means  of 
a  spatula.  With  a  pn)he  or  other  blunt  instrument,  the  powder  h  well 
distributed  over  the  lympanie  surface,  a  central  space  being  maile  for  a 
Rtertle  gauK  wick.  Tiie  wick  is  patked  rather  (irmly  in  the  tympanic 
cavity  and  loosely  in  the  meatus.     It  is  a  mistake  to  believe  that  Ijoric 

I  acid  thus  UM*<1  may  act  as  a  dangerous  obstruction  to  the  flow  of  pus. 
6ome  of  the  powder  is  apparently  always  absorbed,  and  pus  cscapea 
through  or  around  the  remainder  and  is  taken  up  by  the  gauze  wick.  The 
Action  of  boric-acid  powder  thus  directly  applied  is  uiiuiUly  to  cleanse  and 
deodorize  the  cavity  of  the  tympanum,  and  also  in  many  cases  to  cause 
Doticeable  shrinkage  of  the  granulations.  In  other  wortls,  it  is  both  dis- 
infectant  and  astringent. 
In  other  cases  the  probe  quickly  reveals  a  lesion  of  difTerent  character, 
^-pusing  without  sense  of  re-^istance  through  the  gTaimlation;^  to  bare, 
necrotic  btme.  In  (his  condition  I  can  see  no  safe  method  of  treatment 
ihort  of  a  radical  operation. 

IV.  Marginal  Perforations. — In  the  great  majority  of  caaes  marginal 
perforations  are  accximpanied  by  evidences  of  bone  necrosis.  Nearly 
abrays  the  contiguous  portion  of  the  tympanic  ring  is  diseased,  and  the 
tympanic  end  of  the  roof  of  the  Iwny  meatus  is  occasionally  ero<led  to  a 
ver>'  cousiclerable  extent.  In  ttie  latter  iiuslancw  the  tympauic  vault 
may  be  open  to  inspection,  and  the  head  of  the  malleus  or  body  of  the  incus 
brought  into  plain  view  (Fig.  120).    When  the  posterosuperior  canal  wall 

■11  to  a  conMderabie  degree  destroyed,  we  are  frequently  able  to  introduce 
a  lient  tynipanir  prnl»r  l>iickward  luid  slightly  upwan)  into  the  aditus  and 
antrum.  This  condition,  while  giving  evidence  of  the  destructive  power 
of  the  lesion,  frequently  adds  to  the  patient's  safety  by  pro\'iding  free 
drainage  from  the  antrum  ami  upper  mastwid  ci^llfl.  Another  frequent 
nt«  of  Oft»eciU3  nrcrosis  is  found  In  the  ossicular  chain.  .Almost  invariably 
with  large  marginal  perforations  involving  both  mcmbrana  tenaa  and  mcm- 
hrana  flaeeida,  the  malleus  and  incua  will  be  found  diseased.  They  may  be 
oocnpletely  Hestroye<l.  The  incus,  from  its  ixwitlon  in  relation  to  the 
aditus  and  antrum  and  from  \ts  poorer  blood  sujiply,  is  the  mu^t  frt^uent 
victim  of  the  necrotic  process,  the  malleus  coming  next.    The  stapes,  by 
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Bome  fortunate  provision  of  nature, — prohably  its  Bbiindant  blood  supply 
throuRh  the  annular  ligament, — is  only  rarely  inx'olvpd.  The  writor  recalb 
at  least  three  corc^,  howevpr.  upon  which  he  performed  a  radical  operation, 
in  whioli  Tio  vi-stigf  of  any  ossirlv,  nialleiit;,  incus,  or  stapes,  was  ])re«e-nt. 
In  two  of  the  three  cases  the  labyrinth  was  involved  in  the  suppurative 
process;  in  one  the  labyrinth  was  not  involvwl. 

The  treatment  indicated  varies  somewhat  in  arcordance  with  the  fol- 
lowing conditions, — vik.,  (A)  The  prcsene^n  of  bare  neerotie  bane,  (B) 
evidence  of  pus  retention  in  the  vault,  (C)  necrosis  of  the  head  of  the 
malleus  and  body  of  the  incus,  and  (D)  recurring  polj'pi  or  exuberant 
granulations  iu  tlie  adituH  and  vault. 

A.  Osseous  necrosis  is  evidenced  in  some  cases  by  the  constant  recur- 
rence of  exuberant  granulatiuns  at  some  point,  in  athcr!«  merely  by  the 
presence  of  bare  rough  hone.  The  siKoiHciince  of  an  area  of  necrotic 
bone  as  a  surgical  indication  varies  with  the  repon  involved.  Thus,  in 
surface  necrosis  of  the  ]>romontory  or  region  of  the  uval  window,  the  danger 
of  labyrinthine  fistula  and  suppurative  tabjTinthitis  calls  for  surgical 
intervention.  On  the  other  hand,  a  \aTgje.  marginal  iierforation  Involving 
both  membrana  tensa  and  Shrapnell's  membrane,  and  causing  de«lruc- 
tion  of  the  upper  posterior  segment  of  the  l>ony  ring,  may,  by  providing 
free  drainage  from  the  vault,  aditu:^.  and  antrum,  render  the  condition 
much  less  dangerous  (Fig.  VM).  When  with  this  eonditiun  the  promontory 
is  not  diseaH'd,  and  the  an tro  attic  cavity  is  not  occludtni  by  ptdypi.  a 
Ijent  probe  passing  without  resistance  backward  and  upward  into  the 
uditus  and  antrum,  it  Is  usually  possible  to  cleanse  the  whole  antrutym- 
panic  eavity  by  the  measures  already  advocated  in  the  treatment  of  large 
central  ]>prf orations.  Such  a  casL — particularly  if  functional  tesl^^  dem- 
onstrate fairly  goml  hearing  power — t-liould,  in  my  opinion,  be  subjected 
to  careful  and  rather  prolonged  cleansing  treatment  before  a  ra>rlical  opera> 
tion  is  decided  upon. 

B.  Another  variety  of  the  lesion,  by  no  means  imeommon.  is  one  in 
wliich,  with  extJ-nsive  destruction  of  the  memhrana  teasii  la-low  the  pos- 
terior fold,  that  portion  a!x»ve  the  posterior  fold  and  also  i^hrapnell's 
membrane  remain  intact,  The  lower  margin  of  this  renmant  of  membrane, 
being  more  or  less  Indrawn  and  adherent  to  contiguous  structures,  gives 
rise  to  occasional  pus  retention  within  the  vault  (Fig.  135).  Thc^  patjents 
suffer  from  ixriodic  attacks  of  earache, — during  which  antrum  tenderness 
is  usually  demonstrable. — thest*  acute  sympt-oms  being  usually  relieved 
only  after  a  fret*  tiow  of  pus  fitim  the  vault  is  re-established. 

I  Iselieve  that  this  is  one  of  the  most  dangerous  forms  of  the  disease. 
An  incision  through  the  bulging  remnant  of  menibrune,  the  knife  being 
carried  upward  into  the  vault,  relieves  the  pain  of  the  acute  attack,  but 
does  not  provide  again.-^t  recurrences.  When  operated  upon  radically, 
the  aditus  and  antrum,  and  frequently  the  mastoid  cells,  arc  found  to  be 
ext-onsively  diseased.  In  the  writer's  opinion,  these  cases  represent  the 
type  of  lesion  in  which  extension  of  tlic  suppurative  prnci'tss  to  intracranial 
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jctures  is  most  likely  ultimately  to  occur.  The  safEsl  treatment  lies, 
jforp,  in  siirgicaJ  intervention.— i.e.,  the  ratiical  oppration. 

C.  Xecrosis  of  (he  MallrMA  and  Ittnt^. — Xi^rrosis  of  tho  hodios  of  the 
malleus  aiul  incus  is  u»ually  ucRompaiiiM  by  the  prcst-nen  of  surrounding 
polypi  or  exijlxrant  Kranulations.  The  ossicles  themselves  may,  there- 
fore, I>e  hidden  from  view,  even  when  the  attic  is  exposed  liy  erosion  of  the 
tympanic  end  of  the  roof  of  the  hony  meatus.  The  ossicles  may  I«?  only 
sliglitiy  eroded  or  may  ho  to  a  very  great  extent  destroyed.  In  this  eon- 
ditioii  grunulatioii£  sprin^ng  from  the  diseased  ofisicles,  and  also  from  the 
adjacent  walls  of  the  attic  and  aditus,  may  interfere  very  fsoriously  with 
drainage  of  pus  from  the  antrum  (Fig.  136J. 


Kl..     IMi.  ]|.,     ill; 

Prrrnmliinn*  or  hm^  "mbiJiag. 


D.  A  somewhat  kindred  condition  i>^  tliut  in  whirh.  evidencea  of  rwwiV- 
ular  necrosis  being  ah^eiit,  the  vault  is  Riled  with  unhealthy  granulationsj 
apparently  springing  from  the  walls  of  the  aclita-*  (Fig.  137). 

The  treatment  of  these  conditions  by  any  means  short  of  surgical 
intervention  requires  patience  and  carries  with  it  prolonged  uncertainty 
as  to  whether  an  operation  wilt  not  in  the  end  become  necesBary.  When 
the  disease  is  perpetuated  chiefly  by  ossicular  necrosis,  the  logical  means  of 
relief  would  seem  to  be  surgical, — i^.,  either  the  removal  of  the  ossicles 
through  the  auditory  canal,  or  the  more  complete  removal  of  all  diseased 
structures  by  the  radical  operation.  The  relative  value  of  these  opera- 
tions will  be  referred  to  later. 

When  the  chief  obstacle  to  drainage  is  found  in  polypi  or  exuberant 
granulations  springing  from  the  walls  of  the  aditus,  and  a  large  marginal 
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perforaiion  bringi?  this  rogion  into  the  practical  reach  of  instruments,  an 
attempt  may  bo  made  to  romove  them  throuRh  the  canal,  though  I  believe 
it  is  iK'tter  surRrr>',  and  will  provp  in  the  majnrity  of  cases  to  the  advantage 
of  tlie  patient,  to  proceed  at  once  to  the  radical  operation. 

Technic. — To  begin  with,  the  ear  should  he  irrigated  with  bichloride 
of  mercury  rtohition  (I  in  4(XX)).  ajid  dried.  A  gauze  wick,  Katurated  with 
10  per  cent,  solution  of  cocaine,  should  be  packed  rather  tightly  against, 
and  if  practicable  behind,  the  granulatiuiis  and  allowed  to  remain  some 
ten  minutes.  We  may  then  try  to  remove  tlie  granulations  with  a  sharp 
curette.  The  ring  of  the  tnirettc  should  Iw  carried  in  front  of  and  beyond 
the  granulations,  and  an  effort  mode  to  remove  them  with  one  strulve  of 
the  instrument.  With  the  cutting  edge  directed  backward  and  outward 
against  the  inner  surface  of  the  tympanic  ring,  no  damage  can  be  done, 
whereas  pressure  of  instruments  inward  against  the  imier  tympanic  wall 
is  fraught  with  dangers  outweighing  in  importance  the  advantages  to  be 
gained.  Even  after  the  use  of  cocaine,  the  lirst  stroke  of  the  curette  is 
usually  followed  by  frpe  hemorrhage,  interfering  with  the  further  exact 
use  of  instruments,— unless  miirh  time  be  allowed  for  repeated  application 
of  adrenalin,  cocaine,  etc.  Enough  may  be  removed,  however,  to  provide 
drainage  of  the  attic  and  spaces  behind-  Following  thi-s  curettage,  the 
wound  in  again  irrigated,  dried,  antl  lightly  pai'ktHl  with  sterile  gauze.  For 
some  day»i  thereafter  tlit  patient  should  Iw  seen  daily.  One  of  the  lx«t 
dressings  in  these  cases  is  by  a  fairly  thick  covering  of  Iraric-acid  powder, 
against  which  a  wick  of  sterile  gauze  is  lightly  packed.  This  dreiwing 
should  at  first  be  changed  daily,  the  ear  l>eing  cleansed  and  dried  each  day 
bi^fore  the  wick  is  replaced.  Under  this  treatment  the  tympanic  condi- 
tion may  cliange  markedly  and  fairly  rap)<lfy  for  the  better.  tVTien  bially 
the  use  of  wicks  in  discontinued,  wc  should  adopt  as  nearly  as  possible  % 
dry  method  of  treatment,  frequent  irrifiution  with  warm  solutions  unques- 
tionably favoring  the  re-formation  of  redund,int  granulations.  Should  the 
granulations  re-fnrm  within  the  aditus,  it  will  usually  be  better  to  reeort 
to  the  radical  operation.  ■ 

V.  Perforati4ms  of  SkrapneU's  MeTTtbrane. — Perforations  confined  to  I 
Sbrapnetl's  membrane  may  for  practical  purposes  be  divided  into  two 
clafues,  viz.,  (1)  those  ai«oeiatrd  with  a  suppurative  process  within  Pms- 
sak'a  space,  the  tympanic  vault,  or  even  in  the  aditus  or  antrum  beyond; 
and  (2)  those  in  which  all  signs  of  tympanic  suppuration  are  abeent.  The 
writer  personally  believes  that  these  small  perforations  without  any  evi- 
dences of  present  suppuration  represent  in  many  cases  the  result  of  A  past 
infection  of  one  of  the  membranous  spaces  of  the  vault;  and  further  that 
such  h-sions,  if  circutn8cril)rd,  may  be  credited  with  a  certain  tendencj- 
toward  spontaneous  resolution.  This  hypothesis  seems  justified  by  the 
numlRT  of  such  cases  (Figs.  129,  130  and  131)  in  which,  with  a  history  of 
acute  tymponie  disea.se  long  since  ended,  discharge  is  absent  or  negligible, 
and  the  hearing  but  little  or  not  at  all  impaired.  These  little  perforation* 
are  in  many  cases  so  inconspicuous  as  to  be  easily  overlooked  unleee 
^rstcmatic  search  is  mode  for  them. 
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Wbrti  the  discharge  ia  contimioiis  and  profiisp,  one  may  bp  obliged  to 
infer  that  the  attic,  and  probably  also  the  aditUB  and  antrum  hoyond, 
are  involved  in  the  suppurative  process. 

Treatment. — When  the  hearing  is  good  and  the  discharge  very  slight, 
I  am  inclined  to  let  thtfi'  ear»  very  much  alone.  Occasional  irrigatiun  by 
the  pbj'sician  him^telf  by  means  of  the  attic  syringe  or  cannula  may  Ik;  of 
value.  I  believe  that  this  should  be  repeattni  only  when  there  is  evidence 
of  pus  collection  behind  the  perforation.  The  use  of  alcohol,  or  alcoholic 
solution  of  boric  arid,  the  canal  Ix-ing  partly  fillefl  therewith  once  or  twice 
daily,  is  of  distinct  value  in  i^ome  cases. 

Vihfa  the  discharge  is  so  profuse  as  to  constitute  a  proof  of  extentfive 
suppurative  involvement  of  the  vault,  surgical  intervention  may  be  called 
for.  In  this  condition,  I  am  inclined  tu  believe  that  a  radical  operation  is 
in  many  eases  not  Indicated,  and  that  a  rational  procedure,  and  one  which 
does  not  endanger  the  hearing  power,  is  by  a  simple  mflst-oidectomy,  the 
flditus  l>eing  ver\-  carefully  and  itmroughly  cleareii  of  granulations  and 
diseaj44><l  lione.  The  aditUK  should  Im-  kept  open  until  all  evidences  of  attic 
suppuration  have  di^ppeared.  I  have  used  this  method  in  a  few  cases  of 
long-^tanding  attic  suppuration  with  very  good  results. 

Obviously  there  will  \»;  caHee  in  whidi  this  operation  will  fail  on  account 
of  necrotic  changei*  DKtuiriiig  mure  radical  treatment  than  a  simple  mas- 
toidectomy makes  possible.  When  the  simpler  operation  proves  success- 
ful, the  gain  to  the  patient  in  the  saving  of  drum  membrane  and  ossicles 
and  the  preservation  of  function  is  verj'  great.  For  this  reason,  the  simpler 
operation  is  not  ottly  justified,  but,  in  my  o|)inion,  indicat<-d  in  cases  in 
which  it  offers  fair  promi&e  of  success.  The  patient,  however,  should  l>e  fore- 
warnpd  as  to  the  possible  necessity  of  later  recourse  to  the  radical  operation. 

ChoUxteaioma. — The  presence  of  cholettteatuma  within  the  antrum 
can  not  always  he  determined.  In  some  cases,  however,  characteristic 
maeees  may  l>e  seen  proji'cting  into  the  vault  from  the  aditus,  and  in  others 
their  presence  may  be  inferred  fmni  tlic  persistently  offensive  character  of 
the  discharge  or  the  occasional  prt^-nce  therein  of  characteristic  epithelial 
eleoaente.  Systematic  examination  of  the  discharge  under  the  microscope 
for  cholesterin  crystals  and  brokernhiwn  epithelial  cells  would  probably 
indicate  its  prcMence  in  many  un^us|H•cted  chm's. 

The  treatment  of  ca*e»  in  which  the  presence  of  cholesteatoma  can  be 
detennineii  may  be  summed  up  in  three  words, — Uie  radical  operation. 
Such  a  growth,  from  its  power  of  causing  osfeous  disintegration  or  absorp- 
tion in  any  or  all  directions,  constitutes  a  condition  in  which  the  patient  is 
crastantly  expoeed  to  the  danger  of  intracranial  infection.  The  operation 
in  the«c  ca<)es  should  provide  for  an  enlarged  meatal  opening  through 
which  all  parts  of  the  tympanomastoid  cavity  can  be  reached,  and  subse- 
quent cbolesteatomalous  collections  prevented. 

OpfTfttive  Indiaih'ons. — From  a  descriptive  view-point  it  is  clear  that 
Vchranic  purulent  otitis  media"  is  an  elastic  term  covering  a  variety  of 
<ondition^-    Wliilc  some  of  these  constitute  a  positive  menace  to  the  Ufe 
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of  the  patient,  in  others  the  danger  of  intracranial  invasion  ir  exceedingly 
remote.  The  responsibility  of  (he  surgeon  in  the  matter  of  his  advice  to  the 
patient  is,  therefore,  not  etnall.  If  hia  duty  in  some  cases  is  to  state  posi- 
tively bis  belief  that  the  patient's  safety  demands  surpcal  intervention, 
there  are  others  in  which  it  i«  no  lo«s  hia  duty  to  state  with  e<iual  frank- 
ness hia  belief  that  operation  is  not  required,  and  this  without  emphasis 
upon  remote  eventualities  which  the  patient  is  nr>t  likely  to  e3q>orience. 

In  this  connection  I  am  reminded  of  a  remark  of  Prr)ft«H>r  Komer  of 
Rostock,  in  watching  whose  work  I  had  the  privilege  of  spending  a  very 
instnictive  week  some  years  agi).  Upon  my  expressing  the  hope  that  I 
might  see  him  perform  a  radical  operation,  he  said:  "Well,  we  may  have 
to  wait  for  the  proper  rase.  Thrre  are  so  many  eases  of  chronic  purulent 
otitis  media,  but  so  few  in  which  the  radical  operation  is  really  indicate*!." 

The  radical  operation  is  an  attempt  at  once  to  remove  all  diseased  l>one 
and  to  provide  absolutely  free  drainage  of  all  infected  reeessps  of  the  antro- 
tynipanic  cavity  by  way  of  the  external  auditory  meatus.*  Many  attenipt-s 
have  been  made  to  formulate  the  indications  for  this  procedure,  rei^idting 
in  some  cases  in  lists  of  considerable  length.  In  the  writer's  opinion 
there  are  comparatively  few  conditions  which  can  safely  Iw  given  fkn  positiii'e 
indications  for  this  operation.  These  may  be  mentioned  somewhat  in  the 
following  order: 

1.  Tlie  persistent  recurrence  of  exacerbationa  of  acute  inflammation 
accompanied  by  mastoid  tenderness  or  pain  and  physical  evidences  of 
pus  retention  in  the  vault.  In  these  cases  we  may  assume  that  the  antrum 
aiut  mastoid  cells  are  the  seat  of  a  subacute  suppurative  process,  an  advance 
of  which  may  be  recorded  with  each  succeeding  attack.  I  believe  that  these 
recurrent  attacks  indicate  one  of  the  most  dangerous  forms  of  the  disease, 
and  that  they  should  be  regarded  as  a  positive  indication  for  the  radical 
operation. 

2.  Evidences  of  fistula  leading  from  the  mastoid  cells  either  through 
the  posterior  wall  of  the  Irony  meatus  or  through  the  outer  cortex.  The 
latter  condition  gives  rise  either  to  marked  postauricular  oedema  or  to 
Bubpcriostcal  abscess.  Mygind,*  analyzing  100  cases  of  mibperiostoAl 
abscess  treated  in  the  Copenhagen  Commune  Hospital,  obsorvecj  22  cases 
in  which  the  cortical  perforation  resulted  from  an  acute  ma.'stotd  in3am- 
mation  complicating  chronic  suppurative  otitis  media.  In  Iti  of  these 
cues  (75  per  cent.)  the  vault  and  mastoid  cells  were  filled  with  choice- 
teatoraa.  This  would  apparently  indicate  that  postauricular  swelling 
points  usually  to  a  more  serious  condition  in  chronic  middle-ear  suppura- 
tion than  in  primary  acute  disease  of  the  tympanum  and  mastoid.  It  is 
a  positive  tndicBtion  for  immediate  surgical  intervention. 

3.  The  dangers  of  cholesteatoma  within  the  antrum  or  mastoid  cells 
have  already  Ijeen  explained.    Hinsberg,  Neumann,  and  others  who  have 

flTt -—^ — ■ ^_ 

*.T\k  radical  operation  15  deocribed  in  detail  in  the  Bm^tioo  dcTol«H  to  .\ural  SurKery. 
'  Mygind:    Subperiosteal  Abscrss  of  the  Mastoid  IteKion,  .\niuilB  of  thotog}-,  1910, 
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titudied  the  etiology  of  Rippurative  labyrinthitis,  have  found  that,  a  largi- 
peroentane  of  cases  arc  traw-abje  to  the  action  of  cholesteatoma  upon  IhL* 
bony  cnpsule  of  the  labyrinth.  Thi?  delermination  of  cholpsteatoma  is, 
therefore,  a  positive  indifation  for  the  nidical  operation. 

4.  Polypi  sprinpinR  fnini  the  promontory  or  n'gion  of  thp  oval  window 
can  not  he  removed  through  the  auditory  meatus  without  great  danger  of 
producing  a  labyrinthine  fistula.  They  are,  therefore,  an  indication  for 
a  very  careful  radical  operation. 

.').  Pers'i.'ttenlly  re*'urrinK  pol>i>i  from  any  part  of  the  tympanum — 
showing  lK)ne  necrosis  which  non-operative  treatment  fails  to  eradicate^ 
coastitutes  a  logical  reason  for  performing  the  radical  ojHration. 

6.  Very  profiis*'  and  persistpnt  discharge, —either  by  reason  of  the- 
patient's  disctunfort  or  the  evitictici-,*  it  may  afturd  of  deei>-t*eated  iHine 
disease,  may  constitute  a  valid  reason  for  surgical  intervention. 

7.  Facial  paresis  or  paralj'sis,  occurring  during  the  course  of  chronic 
mi<ldle-eHr  suppuration,  evidences  of  suppurative  labyrinthitis  being 
absent,  is  a  positive  indication  for  very  careful  performance  of  the  ra<liral 
operation. 

If  in  the  above  list  the  author  has  omitted  certain  conditions  usually 
included  among  the  indications,  he  has  done  so  with  intention.  Fur 
example,  one  writer,  for  whom  the  author  entertains  the  greatest  respect, 
includes  "recurrent  attacks  of  (lizzini.'rt*,  nausea  or  headaches"  occurring  in 
chronic  purulent  otilis  media  as  the  operative  indications.  These  symp- 
totns  may  or  may  not  call  for  the  radical  operation.  If  due,  for  example, 
to  suppurative  labyrinthitis,  the  radical  operation  alone  would  \^v  most 
positively  contraindicated.  This  brings  us  to  the  Cfmsi deration  of  a  rule 
whicli  all  aural  sur|j:i'4jns  will  do  well  1o  respect, — viz.:  No  jHilieiit  shuuiif 
be  »iJ>J€cted  to  the  radical  ojuTntion  unlil  his  Inhyrinth  has  been  carefuily 
iesled  far  et'uiencrs  vf  mippurtib't>e  labyrinUutis.^  The  importance  of  the 
rule  de]x.'nd»  upon  the  fact — now  rapidly  gaining  general  recognition — 
that  to  perform  a  nuUcal  operation  upon  a  patient  with  suppurative  disease 
of  the  labyrinth  places  his  life  in  greater  danger  unless  at  the  same  time 
the  labyrinth  is  opened  and  drained. 

Oatiadedomy. — Before  leaving  the  subject  of  treatment,  a  word  should 
be  said  of  the  o|HTation  of  ossiculectomy.  This  operation  proposes  to 
provide  freiT  drainage  from  the  vault,  aditus.  and  antrum  by  the  removal 
of  the  diseased  malleus  and  incut*  aiid  incidentally  of  di»eaKcd  remnants 
of  the  drum  membrane  which  might  interfere  with  the  escape  of  pus  from 
the  vault.  It  is,  therefore,  in  a  way  a  substitute  for  Ihe  radical  operation. 
I  know  of  no  positive  indication  for  the  selection  of  this  opexfltion.  for  the 
reason  that  there  is  no  way  of  positively  excluding  deeji-Beatetl  foci  of 
bone  disease  which  also  might  require  surgical  eradication.  For  this 
reason  I  have  personally  preferred  the  radical  operation  in  all  cases  of 


^The  vnrioiiK'tifrbt  for  mippur«tive  diseaac  of  thu  libyrinth  are  gir«a  in  tb«  chapter 
dcftling  with  Suppurative  LabynnLhitia. 
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CHAPTER  IX. 

CHRONIC    NON-SUPPURATIVE    DISEASES    OF   THE    MIDDLE    EAR; 

OTOSCLEHOSIS. 

Chronic  catarrhal  otitis  mcKlla  is  an  clastic  t^rm  rather  indefinitely 
•Pidied  to  a  variety  of  tympanic  conditions  not  easily  classified.  Then? 
can  Im-  littlp  doubt  that  many  of  the  conditions  residting  in  impaired  hear- 
ing, and  describetl  in  texl-lKMiks  uiitler  dilTerent  names  as  |)atholog;iraI 
entities,  are  in  reality  but  diScrent  status  of  a  slowly  proKresf-ive  lesion. 
Our  knowledge  of  these  conditions  is  based  very  hirgely  upon  elintcal 
study  of  rases,  and  observation  of  t>ueh  niorbiij  changes  as  can  be  seen  m 
the  livinfc  patient,  and  only  lo  a  limited  extent  upon  actual  study  under 
the  microscope  of  the  tissue  changes  involved.  It  is  clear,  Therefore, 
that,  whatever  classification  may  be  adopted,  the  dilTerent  uroups  will  be 
found  more  or  less  to  merpe  one  into  the  other,  and  it  is  by  no  means  im- 
possible that  future  investiKatiun  may  show  mure  definitely  either  their 
pBthalogical  relationship  or  independence. 

The  chronic  non-suppurative .  lesions  of  the  ear  may  be  conaiclercd 
under  the  following  lietuls: 

1.  Chronic  tubal  catarrh  without  marked  t.v'mpanic  changes  other  than 
those  due  to  retraction  of  the  dnim  membrane. 

2.  Chronic  catarrhal  otitis  media. 

3.  .Chronic  hjfperplastie  otitic  media;  dr>*  catarrh  of  the  middle  car. 
i.  Otoaderoei*. 

CHRONtC  TUBAL  CATABRH. 

Obviously  a  catarrhal  condition  of  the  Kustachian  tube  may  exist  for  a 
considerable  period  without  producing  ear  sj'mptoms.  Only  those  cases, 
therefore,  are  likely  to  come  under  the  otologint's  care  in  which  the  calibre 
of  the  tul)e  is  so  reduced  as  to  interfere  with  the  passage  of  air  to  the 
tympanum. 

The  causes  of  chronic  tubal  catarrh  are  exactly  the  same  as  those 
tnenlinnt'd  as  predisposing  factors  to  the  acute  t>i)e,  and,  need  not  tie  re- 
peated here.  In  nearly  ever)'  case  will  be  found  some  conditiou  either  in 
the  nose  or  nasopharynx  interfering  with  nasal  respiration. 

The  history  in  cliaracteristic  casi-s  is  that  of  very  moderate  impair- 
ment of  liearinK  characterizeil  by  periods  of  amelioration.  The  patient 
may  tell  you  that  there  are  considerable  periods  during  which  he  is  not 
conscious  of  any  loes  of  auditory  acutencss;  or  he  may  associate  his  periods 
of  improvement  with  peritnlic  changen  nf  residence, — t.g.,  as  related  to 
vacation  peri(Hl«  in  the  mciniitaJiLi  or  at  the  sea-shore.  Usually  the  hear- 
iug  is  very  considerably  iuUuenced  by  weather  conditions,  iniprovjug  in 
dry  clear  weather  and  relapsing  with  the  reverse  conditions.    With  the 
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impairmeni  of  hfurinK,  and  ofU-n  changing  witli  itn  variutiuns,  tinnitus 
auriuni  i»  aiinoftt  invanal)[y  present.  Iiit^TroRfttion  usually  elicits  the 
fact  llial  thi!  patu'nt  sufTers  at  timrs  from  difficulty  in  nai^al  rt^pira- 
tiijn,  and  physiral  pvidpnces  of  some  degree  of  nasal  olwtruetion  are 
uauaJly  ptYsont. 

Functional  cxaniinalion  sliows  very  niotl<Tate  impairment  of  hearing 
of  thy  general  typi-  characteristic  of  disease  cunfimHi  to  the  conducting 
apparatus, — cp,,  sliglit  loss  of  Jieariiig  for  the  lower  musical  tflnes  and  some 
increase  in  hearing  by  bone  conduction.  The  ratio  between  hearing  by- 
air  ci>mliK'fion  and  hone  conduction  Is  never  reversed  in  a  chronic  lesion 
confmed  to  the  Eustanhian  canal. 

On  phyuical  examination  the  drum  membrane  is  found  to  lie  retracted. 
In  adult.s  tsufTering  from  chronic  tubal  catarrh  of  not  very  long  standing, 
tin-  rutraL'tioii  may  be  of  moderate  grade,  morif  pronounced  displacement 
being  at  first  oppo.scd  by  the  natural  strength  and  resistance  of  the  mem- 
brana  teasa.  Children,  on  the  other  hand,  nut  infrequently  exhibit  with 
chronie  tubal  disease  very  extreme  grades  of  retraction. 

A  very  {■haraetcTintic  feature  of  chronic  tubal  catarrh  is  fiiund  in  the 
fact  (hat  the  patient's  sen>e  of  fiifictional  loss  or  dis^turljauce  is  freipiently 
out  of  all  proportion  to  any  functional  changes  which  may  be  demonstrated 
l>3'  the  usual  hearing  tests.  ConversaLional  and  whimpered  npeech  and  the 
acouiiieter  may  Iw  heard  at  distances  only  mofleralely  under  the  normaJ, 
and  tlic  change  in  the  lower  tone  limit  may  be  so  slight  as  to  leave  one  in 
doubt  a?  to  its  significanee.  U  the  lesion  be  unilateral,  however,  there  it 
a  demonstrable  difference — i.e.,  incrense^ — in  bone  conduction  in  the  in* 
vulve<l  ear.  As  compared  with  tlie^e  rather  negjitive  findings,  the  patient 
hini(*elf  in  in  no  <loubt  as  to  his  wnw  of  diniini.'^lied  hearing  |>o\\cr.  I  l>eheve 
that  a  rec«)gnition  of  this  seeniing  paradox  or  contradiction  is  extremely 
important,  foj  othcrwi.'H'  we  may  believe,  and  as.«ure  the  patient,  that  his 
auditory  dirtturbance  in  transitory  and  of  little  importance,  whereas 
his  aural  disorder  is  in  reality  at  ju»t  that  i^tage  requiring  most 
careful  study  and  nttention  in  order  to  avert  changes  leading  to  later 
serious  functional  li>ss. 

Another  characteristic  fi-ature  uf  this  lesion  is  the  ver>'  marked  sub- 
jective sense  of  functional  improvement  resulting  from  inflation.  The 
impairment,  it  must  !«•  n*memi)ere<l.  is  a  mechanical  one,  due.  tn  the  early 
stages  of  the  disense,  not  to  pathologic  chauges  within  the  middle  ear, 
Imt  to  partial  fixation  of  the  membrane  and  o."«teter«  by  unoppoMe<l  atmos- 
pheric pressure  from  without.  If  the  impairment  is  slight,  the  liearing 
may  be  practically  restored  to  the  normal,  and  if  of  more  advanceil  grade, 
the  improvement  resulting  from  a  first  intiation  is  very  much  more  pro- 
nounced than  that  which  occurs  in  chronic  lesions  of  the  t>-mpanum.  Thi» 
point  is,  therefore,  an  important  one  both  in  the  di^^osia  and  pro^oas 
of  these  cases. 

Under  chronic  tubal  catarrh,  it  may  be  admissible  to  recognize  three 
conditions  caut^ng  retraction  of  the  drum  membmne, — viz.   (a)   nasal 
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obstrurtrnn,  the  tube  roniainitiE  pfltent;  (b)  tubal  conKestion ;  and  (c) 
constriction  ifiie  tn  ac-tual  hypertrophy  of  the  tubal  iiiucoga. 

Nasal  Obstruction. — There  are  certain  cawes  in  which,  a«  a  rei^ult  of  an 
obfitrurtive  nasal  lesion,  tho  tubes  remaining  open,  ihe  air  in  the  naso- 
pliaryax  is  more  or  less  rarefied  with  each  inspiration.  In  consequence 
of  this,  the  air-pressure  nHthin  the  tympamim  becomes  constantly  nejiative, 
and  retiBctinii  of  the  drum  nieinlirane»  atid  mm*'  impairment  of  hcarinK 
result.  In  such  a  case,  inflation  per  catheter  resijlts  in  a  fairly  Rood  current 
of  air  to  tlie  tympanum,  replacement  of  the  drum  membrane,  and  prompt 
relief  of  the  subjective  ^'mptoms.  The  relief  thus  afforded  is,  however, 
exceedingly  short  lived,  the  pat^^ney  of  the  tubes  ennducinR  to  the  quick 
reduction  of  the  tympanic  air-pressure  under  the  inilueneo  of  the  naso- 
phar>-ngral  lesion.  Obviously,  in  such  a  case,  no  amount  of  local  treat- 
ment of  the  ears  by  inflations,  pneumatic  luaivage,  etc.,  will  lie  of  any 
permanent  value  until  the  nasal  le«ion,  whatever  its  nature,  has  received 
atteiitiiin. 

Chronic  Tubal  Conge&tlon. — Belonging  more  properly  to  this  Rroup 
are  those  ca^^cs  in  which  the  tubal  mucous  membrane  is  the  scat  of  chronic 
venous  conjtestion.  These  patients  prescjit  sj-mptoms  and  physical  sikius 
almost  iilentical  with  those  just  described.  Inflation,  hnwever,  Rives 
unmistakable  signs  of  obstruction  due  to  congestion,  the  sounds  through 
the  diagnostic  tube  being  at  first  muffled,  rasping,  or  accompanied  hy  moist 
r£les,  then  becoming  clearer  as  air  enters  the  tympanum  in  greater  volume. 
Inflation  result*  in  marked  temporary  relief  of  Hympt'uns,  and  the  gradual 
improvement  in  the  auscultatory  signs  resulting  from  repeflted  inflatiooR 
allows  more  or  Iqhs  clearly  that  the  lesion  is  chiefly  one  of  chronic  venous 
congestion. 

AnotheJ*  method  of  determining  the  character  of  the  occlusion  is  by 
applying  a  4  per  cent,  solution  of  cocaine  by  means  of  a  bent  cotton- 
wnunil  applicator  to  the  inoulli  and  walls  of  t}ie  pharyngeal  end  of  the 
tube.'  In-«tead  of  cot-airie,  a  I  io  IIHK)  solution  of  adrenalin  may  be  u*ed, 
but  cor^ne  is  preferable.  If  the  actioa  of  the  cocaine  or  adrenalin,  thus 
applied,  is  exerted  rapidly — i.t.,  in  one  or  two  miuut«« — throufijiout  the 
canal  so  aa  to  rc.^t<ire  its  lumen  to  a  practically  normal  calibre,  wo  may 
assume  that  the  olistruetion  is  due  chiefly  to  venous  conge.ttitm.  On  the 
other  hand,  if  inflation,  following  this  application,  does  not  demonstrate 
a  notable  effeet  upon  the  calibre  of  the  canal,  we  may  a.**umc  that  the 
lesion  is  one  of  structural  thickening,  inflammatory  infiltration,  or  at  least 
of  tissue  chantces  more  complex  or  advanced  than  simple  venous  engorge- 
ment. If,  6nally.  the  appiieation  of  cocaine  or  adrenalin  exerts  no  a]>pre- 
ciable  influence  ui>on  the  calibre  of  a  con-^tricted  tube,  we  must  infer  ten- 
tatively that  the  lesion  is  one  of  cicatricial  oi  h>"perplastic  narrowing  or 
stenosis.  This  deduction  mu.st  not,  however,  he  accepted  a.s  conclusive 
tuitil  we  have  further  invostigatoil  the  tubal  condition  by  means  of  a 

I  The  cotton  appiimlor  fur  tho  Ioi.-uJ  aiipticulioQ  of  dr\ig»  to  the  plionnf^^  ftifi  of 
th«  tube  is  iltMcribMl  on  |)bk''  I^^- 
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Eustachian  bougie.  It  may  be  that  the  oongcstion  or  inflammation  in  [he 
pharynK^al  end  of  the  tube  or  in  the  neighlx>rhood  of  the  isthmus  is  so 
Kreat  a«  to  have  limited  the  ncUoii  of  the  mcaiiio  strictly  to  the  p]iar>'ngeal 
end  of  (liL-  tul>e,  yet  this  loe^ized  olt^truetion  may  yield  readily  to  the 
genlle  passage  of  the  bouRie.  Combininjc  the-se  methods  it  is  usually 
poKsilile  to  interpret  eurrectly  the  nature  of  the  tubal  lesion. 

The  importance  of  thi;*  careful  preliminary  investigation  of  the  character 
of  tli(*  tubal  disease  must  be  obvious  to  the  reader,  since  it  is  clear  that  we 
can  not  deti-rniine  U|K»n  a  rational  method  of  treatment  until  we  know  the 
character  of  the  le-sion  which  is  to  Iw  the  object  of  our  attack. 

Theatmrxt.  —  Cases  of  tubal  venous  conRestion  usually  respond 
readily  to  rational  treatment.  This  should  include  correction  of  any  con- 
dition nithin  the  nose  or  niL'sopharynx  which  might  act  as  an  excitant  of 
tubal  congt^ticm;  application  of  a(>tririgentj(  to  the  inflamed  phar^'UKcai 
end  of  the  tube;  repdar  inflation  of  the  ear,  at  first  on  succeeding  or  alter- 
nate days,  and  then  at  longer  intervals. 

For  adult  patients,  inflation  by  catheter  possesses  among  others  tlie 
follciwinj;  ftflvantages  over  the  Politzer  method:  It  enables  one,  by  means 
of  clearer  otuscoi)ic  sounds  obtained,  to  determine  with  greater  accuracy 
the  condition  of  the  tube,  and  to  measure  the  progressive  improvemeat 
resulting  from  successive  treatments.  It  eliminates  the  danger — where 
one  ear  only  ii<  diseatteii— of  producing  untlue  relaxation  of  the  opposite 
drum  membrane.  With  children,  on  the  othej  hand,  it  is  nearly  alwa\-s 
necessary  to  depend  ujmn  Politzi-rization. 

Many  of  these  cases  require  no  other  treatment  than  regular  infla- 
tions, with  appropriate  measures  to  relieve  congestion  within  the  nose 
or  pharynx. 

Structural  Narrowing  of  the  Tube. — There  is  still  another  class  of 
cases  coming  under  the  general  head  of  tubal  catarrh, — viz.,  cases  in  which 
the  obstruction  depends  not  merely  upon  venou.**  conge.«tion.  but  abo  to 
some  extent  u!«m  actual  increase  in  the  normal  ti-ssue  elements  (hyper- 
trophy). In  more  advanced  cases  the  process  may  have  given  rise  to  a 
proliferation  of  new  connective  tissue  (hyperplasia).  The  di!=ea.«e  may  occur 
as  a  uniform  thickening  of  the  tubal  inuco«ia,  or  uh  localjised  deposits  hav- 
ing a  tendency  to  contract.  During  inflation  the  sounds  through  the  oto- 
scope are  insufficient,  litgh-pitehed  or  may  l>e  almost  whistling  in  character, 
clearly  indicating  the  reduced  caUbre  oi  the  tube.  With  such  a  lesion,  we 
are  justified  in  grouping  under  the  general  heading  of  chronic  tubal  catarrh 
only  those  cases  of  very  moderate  impairment  of  hearing  which  show 
sufficient  improvement  after  inflation  to  e.xdude  serious  involvemeni  of  the 
tympanic  structures.  In  the  great  majority  of  cases,  however,  these  pa- 
tients do  not  come  under  the  observation  of  the  otolo(d»t  until  evidences  of 
organic  tUseasu*  within  the  tympsnum  are  al.so  well  marked.  It  seems  more 
rational,  therefore,  to  leave  theKc  advanccii  lesions  of  the  tul>e  to  be  con- 
siderfd  in  c<Hinertion  with  the  nou-suppurative  disease*  of  the  middle  ear 
to  which  they  ultimately  give  rise. 
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CHRONIC    NOS-^UPPURATTVE  TITIPANIC  DISEASE. 

In  att<>niptinK  to  describe  the  two  main  tj-pos  of  chronic  micJdle-ear 
ciitarrh. — vie.,  chronic  kyp^rr/phic  olitis  media  and  rjtrvnic  hyffcri>liislic 
ntiliH  media,  or  dry  catarrh,^ — it  must  I)e  understood  that  tln^-y  probably  in 
mo«t  cases  rppref*nt  different  r.tapcs  of  the  same  disease;  or,  in  other  worils, 
that  one  is  sequel  to  the  other.  However  this  may  be, — i.e.,  whether  tliey 
in  some  cases  represent  the  gradual  conversion  of  a  simple  exudativo 
inflammation  into  a  hyjwrplavtic  condition  in  which  tlio  normal  tissue 
elements  are  to  a  considerable  extent  replaced  by  new  connective  tissue, 
and  in  others  orijpnnte  independently  as  separate  lesions  from  their  ineip- 
iency, — there  can  be  no  doubt  that  as  ^een  by  the  auriat  they  occur  aa 
ecmditions  Imving  a  dilTerent  patliologic  basis,  and  alw  differing  substan- 
tially in  their  responste  to  treattnetit. 

Chronic  hypertrophic  otitis  media  may  he  defin(y|  as  a  chronic  exudative 
inflammation  of  the  Kustachjan  tulx?  and  tympanum,  whereby  the  lining 
membrane  of  both  i.s  greatly  thickened  and  the  calibre  of  the  tube  re- 
duced, with  resulting  impairment  of  hearing. 

Etioloot.-— rnfortimately,  the  lesion  is  frequently  so  advanced  when 
t  seen  by  the  aurist  that  it  is  difficult  or  impossible  to  det<Ttnine  the 
orisinal  cause.  Undoubtedly  many  cases  are  traceable  to  the  presence  of 
adenoids  in  early  life.  AmoriR  adultfl  probabty  many  cases  oriipnate  in 
one  or  other  of   the  following  conditions,  —  viz.,  (1)  recurrent  attacks 

kof  subacute  catarrhal  otitis  media,  in  which  resolution  Js  never  quite 
complete;  (2)  fretjuent  att-acks  of  acute  rhinitis,  each  attack  giving  rise 
|o  more  or  lew  luUityiiipanic  congestion;  aiul  (:j)  obstructive  naitty- 
pharyngeal  lesions  resulting  in  chronic  tubaJ  catarrh  which  later  involves 
■  the  tympanum. 

I  The  infliicncp  of  gout  and  rheumatism  is  clearly  a  factor  in  some 
cases  of  chronic  middle-car  catarrh,  and  such  a  diathesis  should  Im'  taken 
bto  account  as  suftgestiug  certain  lines  of  treatment  which  may  be 
indicated, 
Pathology.  —  Pathologically  this  leaion  is  characterized  by  morbid 
changes  within  the  Eustachian  tulx'  and  also  within  the  tympanum.  The 
middle  ear,  as  well  as  the  Eustachian  canal,  is  the  seat  of  a  tiubacule  in- 
flammation involving  primarily  Ihf;  mucous  membrane.  The  character- 
istic changes  are  congt*tion  and  round-ccU  infill  ration,  leading  later  to  the 
formation  of  a  variable  amount  of  new  connective  tissue.  As  a  result  of 
these  changes,  the  mucous  nieriibrane  everywhere  through^mt  the  tnlio- 
lympanic  space  is  greatly  tluckeued.  The  calibre  of  the  tulx;  is  there- 
fore considerably  reduced,  ami  may  be  practically  closed  to  the  auto- 
matic passage  of  air  to  the  tympanum.  Within  the  tyiupaiiiu  cavity 
the  most  pronounced  changes,  according  to  Politzcr,  occur  in  the 
neighborhood  of  the  laliyrinlhiue  windows  and  in  those  situations  where 
the  Qssiclea  are  in  contact  with  tbe  tympanic  walls.  Diffuse  inElam- 
matory  thickening,  then,  is  the  earliest  characteristic  feature  of  this 


851        NOX-SUPrURATIVE  DISKASES  OF  MIDDLE  EAR 

let^ioti.  Naturally  such  uhangtis  ciin  nut  fail  to  interfere  with  the  molrility 
of  the  0!K<icles. 

In  nddition  to  the  difTusp  chants  iibovc  f|eflcrib<?d,  there  are  orcaf^ion- 
ally  <Ii'vi'lop<'d  certain  setondarj'  proitucts  of  iiiflaniraation,  instances  of 
which  have  fwcn  scrn  anil  rcmirdwi  hy  Tnynlwe,  V()n  Tr6ltsch,  Politxer, 
Moos,  Bl'/uIiI,  Gradenigo,  and  others.  Thrsc  secondary  ehongos  usually 
take  the  form  of  adhesive  bands  between  adjacent  structures, — t.g.,  be- 
tween the  crura  uf  the  sta|}e8  and  the  walls  of  tlie  oval  niclie,  Ijetween 
one  or  both  arms  of  the  stapes  and  tlu?  long  arm  of  the  incuw,  between  the 
hammer  handle  and  the  promontorj*,  or  between  octjacent  surfaces 
of  the  ossicular  joints.  Contraction  of  thet^e  bands  tends  to  limit  still 
further  the  mobility  of  the  ossicles.  When  aflhesions  occur  between 
the  haniiner  handle  and  pnjmonti)ry,  the  inward  tnirvature  of  (he  niem- 
brana  tensa  is  increased  and  the  tensor  tympani  may  be  permanently 
shortened. 

Symptoms.  —  A  consideration  of  the  varied  morbid  chanijes  wliich 
may  occur  in  the  cftnrso  of  this  lesion  makes  clear  to  us  the  wide  varia- 
tions in  synipt-oms  whicrh  different  cii^fs  present.  Usually  tlie  fiym])toins 
are  very  (gradual  in  their  development,  so  that  the  lesion  may  be  well 
advanced  before  the  patient  applifs  for  treatment.  The  first  subjective 
symptom  to  attract  his  attention  may  be  either  impaired  hearing  or 
tinnitus  aurium. 

Impairment  of  Hearina. — Deafness  in  chronic  catarrhal  otitis  metlia  is 
usually  of  very  gradual  development  and  never  becomes  complete, — i.e., 
unless  disease  of  the  auditory  nerve  or  labyrinth  is  superadded  to  the  tym- 
panic lesion.  If  the  patient  comes  under  the  aurist's  care  during  the  incip- 
iency  of  the  disease,  the  loss  of  hearing  will  be  found  very  slight.  For 
example,  there  may  be  no  appreciable  reduction  of  hearing  power  for  the 
conversational  voice,  the  initial  loss  Ijeing  shown  only  hy  a  very  slight 
nnhiction  of  the  hearing  distance  for  such  sounds  as  the  watch  or  aciiumeter. 
At  this  stage  loss  of  aruteness  for  the  lower  musical  tones  find  increase  in 
bone  conduction  are  too  slight  to  be  demonslcabie.  The  wTiter  haa, 
however,  frequently  examined  patients  who  could  hear  tones  as  low  as  18 
d.  v.  or  20  d.  v.,  yet  showe<l  a  beginning  depreciation  of  one  ear  as  com- 
pared with  the  other  by  staling  that  tlie  »oun<l  was  distinctly  fainter  in 
the  car  involved.  This  of  course  ri'presenta  the  stage  of  the  disease  most 
favorable  for  a  practical  and  [wrnianent  cure.  As  the  legion  advances,  the 
deafness  becomes  more  noticeable,  and  the  fimctional  reactions  aisume  a 
more  characteristic  type, — e.y.,  the  lowest  musical  tones  are  no  longer 
beard  and  hearing  by  tiotie  conduction  i«  increaAed.  The  high  musiejil 
tones,  on  the  other  hand,  are  heani  with  undiminished  aeuteness.  In- 
crease in  bone  conduction  usually  advances  with  the  progress  of  the  lesion. 
I  believe,  however,  that  Bezold  was  justified  in  his  conclusion  that  the  ratio 
between  air  conduction  and  bono  conduction  is  ni-ver  alwulutely  reversed 
until  some  structural  change — e.g.,  inflanmiatory  adhesion*,  fibrous  hyper- 
plasia, or  the  formation  of  new  bone  (otosclerosis) — lias  occurred  within 
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the  oval  window  or  niche,  ver\'  markedly  inU-rfermt;  with  the  mobility 
of  the  stspee.  If  we  accept  this  new, — i.€.,  that  a  negative  Rinn^  means 
stapedial  ankylosis,  partial  or  cuitipli-ti'.^it  m  cIi'Jlt  that  tills  test  actpiirps 
ad<U*d  impurtaiice  as  throwinR  wjiiK?  liKl't  xipuii  the  character  of  the  legion, 
and  thereFore  upon  the  profiriosi^.  If  the  disease  is  unilatwai  or  deciiiedly 
more  advanced  in  one  ear  thaa  the  other,  a  vibrating  tuniny-fork  held  in 
conlaet  with  the  mid-line  of  the  pkull  is  usually  referred  by  the  patient  to 
the  more  diseaoed  ear  (Wel)er's  test).  Ot^eaHionally,  however,  it  gives 
anomaloiis  or  contradictory  result?,  pr«'sumal)Iy  a**  a  result  of  differences 
in  the  thickness,  solidity,  and  cnaductitity  of  the  two  sides  of  the  skull. 
It  ii*.  therefore,  of  value  chiefly  when  con«dered  in  connection  with  resultn 
of  other  tests.  What  is  of  greater  concern  to  tlie  patient  is  the  progressive 
loss  of  auditory  aeiit^neas  for  all  sounds  by  air  eondnetJon.  Usually  his 
first  intimation  of  impaired  hearing  for  the  conversational  voice  comes 
when  be  first  experiences  auditory  strain  at  the  theatre  or  in  church,  or 
at  about  this  time  he  may  notice  that  he  occasionally  lo^^es  the  drift  of 
a  general  conversation,—/!.)^.,  at  a  dinner  party.  Yet  in  talking  with 
one  or  two  persons  he  experiences  absolutely  no  difficulty.  From  this 
stage,  years  may  elapse  l*efnre  the  deafness  readies  the  point  where  even 
with  one  or  two  persona  eonvercation  becomes  difTieult.  It  is,  unfor- 
tunately, at  this  advanced  stage  that  many  patients  fiD>t  apply  to  the 
aurittt  for  help. 

A»  in  tubal  catarrh,  hut  t(>  a  i^maller  deisree,  the  deafne!<s  in  thene  cit'ses 
varies  from  time  to  timo.—e.g.,  with  the  season  of  the  year,  with  weather 
cbantfeis  and  to  some  extent  with  changes  of  climate.  As  the  lesion  ad- 
vances and  the  dcafnes-s  becomes  more  prnnounced,  these  periods  of  tem- 
porary improvement  bceoiiie  [it*  fre(|uent  and  noticeable. 

Tinnitus  Aunum. — Patient*  suffering  from  chronic  catarrhal  otitis 
media  differ  very  greatly  in  their  subjection  to  this  troulilestmie  symptom. 
To  some  extent  it  is  present  in  nearly  every  case.  In  some  ca»ies,  however, 
the  subjective  noiv.'i  are  so  slight  as  not  serionsly  to  disturb  the  patient, 
and  sometimes  he  ik  obliged  to  concentrate  his  mind  upon  them  before  he 
can  affirm  that  they  are  present.*  In  other  ca^es  the  loud  head  noij*es  are 
the  patient's  chief  cwneern,  anil,  if  he  be  a  nervous  indivklual,  they  may 
become  a  veritable  PCoiiriKe.  In  nearly  alt  eases  the  subjective  noises  vary 
pcatly  at  diffen'nt  times,  or  at  lea.st  the  patient  is  more  troubled  by  them 
at  certain  times  than  at  others.  The  character  of  the  sounds  vaiie.s  greatly, 
aa  described  by  different  individuals.  Tsually  they  are  hi?h-pitehed. 
Sometimes  the  patient  diweriljcs  two  distinct  si^unds  wiiich  are  beard 
sjTichronously  in  the  Runie  ear.  While  treatni'Mit  %vliieh  is  suceesjiful  in 
improving  the  hearins  frequently  relieves  also  the  subjective  nolsn'S,  this 
is  not  by  any  means  invariable.  It  is  best,  therefore,  to  discourage  the 
pjitient  from  eoncentnitinK  his  attention  too  clwely  on  this  iiUwivc  R^Tnp- 
tom,  which  may  Ijc  among  the  last  to  be  relieved. 

/*am.— While  it  is  true  that  earache  is  not  a  charflcteristlc  symptom 
of  chnmic  miildle-car  catarrh,  I  rio  not  believe  that  ear  pain  should  bo 
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entirely  omitted  from  the  eymptomatology  of  the  disease.  The  writer, 
who  hns  himself  suffered  from  chronic  catarrhal  otitis  nindia,  has  crcasinn- 
ally  experieDt'ed  pain  In  the  car, — sometinK'S  starting  quite  sharply,  but 
luually  aoon  aseuming  the  character  of  a  dull,  tryiufi;,  but  not  unbearable 
rararhe,  lostinfc  a  few  hours  or  somctimps  a  day  or  two.  I  know  tlrnt  many 
sufferers  have  thfw;  periodic  ear  pains  in  chronic  catarrhal  otitis  media. 
Many  do  not.  In  those  cases  in  which  they  occur,  I  believe  that  they  are 
in  Bome  way  related  to  periods  of  active  progress  or  cxacerl~>ation  of  tho 
lesion. 

Veiiigo.  —  A  coraparatively  rare  phi.'nonieuon  hi  chronic  catarrhal 
otitis  me«iia  is  subjective  vertigo.  Usually  it  amounts  to  little  more  than 
slight  dizziness  lastinG;  but  a  few  moment-fl.  Apparently  it  is  not  rotary 
in  character, — %.€.,  it  is  not  attended  by  the  impression  of  the  rotation  of 
snrrnun<ling  ohJect-H, — but  is  rather  a  momrntary  "light-headedness," 
induced  by  suddenly  rising  from  a  stooping  or  the  recuinlxrnt  position, — 
e.g.,  after  stfjoping  to  tie  the  shot's,  on  getting  out  of  bed  in  the  moming. 
etc.  The  exact  causation  is  not  known,  the  theory  usually  advanced,  that 
it  is  caused  by  disturbance  of  intra-labvrinthine  pressure  brought  about  by 
inward  displacement  of  the  ossiitlcs,  being  merely  a  h\-pothesis,  and  far 
frt>m  convincing. 

PHvaiCAL  Signs. — Inspection  by  reflected  light  reveals  almot^t  invari- 
ably a  retracteil  drum  membrane,  the  shurt  proce^B  apjtearing  more  than 
usually  )>ruuunent,  and  the  hammer  handle  being  displaced  inward  and 
backward.  In  some  cases  the  hammer  hnndle  is  so  far  rotated  inward  as 
to  appeiu"  much  foreshortened,  or  to  occupy  nearly  a  horizontal  position. 
In  others,  in  which  inward  citation  is  less  marked,  the  hammer  handle 
appears  much  broader  than  in  the  normal  ear,  this  lH>ing  due  possibly  to 
slight  rotation  upon  the  long  axis,  or  to  the  folding  about  it  of  a  thickened 
and  relaxed  membrana  tensa,.  The  li^ht  reflex  is  almost  invariably  changed, 
— being  either  absent,  or  reduced  to  a  mere  line  or  point,  or  broken  up 
into  two  or  more  points  of  light,  Tlie  commonest  tj-pe  of  divided  reflex  is 
seen  at  a  point  of  light  in  frtiiit  of  and  bcEow  the  umbo,  and  a  second 
crescentic  or  curvilinear  reflex  lying  parallel  with  the  peripheral  etlge  of 
the  menibr.Hna  ten^  in  the  aiitero-inferior  quatlrant.  When  retraction  ia 
marked,  the  posterior  fold  and  the  annulus  t<^ndinosu8  appear  unusually 
prominent.  The  physical  signs  of  retraction  are  practically  the  same  aa 
are  seen  in  acute  tubal  ciitarrh  (Figs.  1)4,  95,  and  9ti). 

In  some  ea.-ii'.i  the  earliest  stages  of  the  disease  are  attended  by  an 
effusion  of  senim  into  the  tynipunie  cavity.  This  fluid  rarely  or  never 
fills  the  canity,  but  may  rise  welt  at>ove  the  level  of  the  floor  of  the  Ixiny 
canal.  A  coiulition  descril>cd  in  many  text-iHwiks,  but  rarely  seen,  is 
that  of  a  hair-like  line  running  more  or  less  luirizonially  across  the 
membrana  teasa,  representing  the  upper  surface  level  of  this  fluid. 
Naturally  such  a  line  would  change  its  direction  with  changes  in  the 
position  of  the  head. 

Other  than  the  phyiucal  signs  of  retraction,  the  ilrum  membrane  may 
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present  no  vimbic  evidences  of  disease.    On  the  other  hand,  there  may  be 
certain  alinortimlitics  dne  to  stnictural  changes. 

Calaireous  Tkic':rnmg. — The  (irum  mcnihraiie  may  jirej'cnt  (.he  ap- 
pearance of  l>eiiiK  thickened  within  certain  wcll-<l('firu-d  areas  as  if  hy  a 
chalky  deposit  upon  \ts  inner  surface  or  wthin 
its  structure.  These  localized  tleposits  are  often 
creseentir  in  shape  and  cnnfinwl  to  the  ptwtfridr 
B^inient  (Fig.  Ki8),  but  may  take  any  fomi  and 
occupy  any  part  of  the  membrana  tensa.  They 
are  commonly  regarded  as  calfareous  deposits 
refiuiliniE  from  a  rheumatic  diathesis.  Appar- 
ently they  do  not  per  se  eauac  much  disturbance 
of  function,  since  they  arc  frequently  seen  in 
persons  of  normal  hearing. 

Tubal  Conditiimx. — During  catheter  inflation  the 
sounds  through  the  diagnostic  tube  may  be  faint, 
indiMinct,  and  dit>tant.^indicatinK  an  obstructed  tu)>e  through  which 
littJe  or  no  air  enters  tlie  tympanic  cavity.  Tliis,  after  several  conipres- 
.sions  of  the  bulb,  may  be  succeeded  hy  a  blowing  soum!.  giving  the 
impression  of  sound  oriKinating  in  or  near  our  own  ear,  indieating  that 
the  tube  has  suddenly  (tpfned  muier  the  pressure  of  air  from  the  inflatinji: 
apparatus.  Tliis  suildeii  and  very  niarkid  improvement  in  the  character 
of  the  sound  n-hile  mflation  ia  in  proeress  usually  means  that  congestion 
plays  a  prominent  part,  in  the  tubal  lettiun. 

In  other  cases  air  may  be  heard  entering  the  tympanum  from  the 
start,  the  sounds  being  unmi-stakably  tympanic  in  character,  but  aceom- 
ptuiied  by  moist  rale^:.  Such  sounds  usually  indicate  an  exudative  iidlam- 
mation  of  the  tube,  accompanied  hy  an  increased  secretion  of  mucus, 
which  partly  orcluiles  its  lumen.  Not  iiifrequi-ntly  such  r41es  disa])pear  or 
become  fHint<*r  and  lest*  frequent  during  inflation,  a.^  a  result  of  displacement 
of  the  tuba]  secretion  wjiich  is  expelled  into  the  pharynx  by  the  return  air 
current. 

Stnictural  narrowing  of  the  tube  is  characterized  hy  a  sound  of  tym- 
panic quality,  but  fainter  and  of  higher  pitch  than  is  nomiaHy  heard, — 
fainter  by  rea-son  of  the  small  volume  of  air  entering  the  tympanum,  the 
higher  pilch  being  expifiiuetl  by  the  refluced  calibre  of  the  tulw.  AlisoUite 
cloeure  of  the  tuIie,  which  is  exceedingly  rare,  would  be  mdicate<l  by 
complete  absence  of  soumi  characteristic  of  air  entering  the  tympanum. 

Obviously  no  trustworthy  deductions  (-an  be  drawn  fram  catheter 
inflation  until  the  student  has  acquired  sufHciont  technical  skill  to  feel 
confident  of  his  ahiUty  to  place  the  tip  of  the  catheter  in  its  correct  \Kysi- 
tion  in  the  pharyngeal  end  of  the  tube. 

HeKidej)  deteriniuitig  the  tidial  condition,  the  otoscope  also  throws 
some  tight  upon  the  tympanic  lesion,  particularly  as  to  the  presence  of 
two  conditions  occasionally  resulting  from  this  lesion, — via.,  the  pres- 
ence of  fluid  and  rela.\at.iuD  of  tlie  drum  membrane. 
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In  some  caws  of  chronic  hypertrophic  otitis  media,  a  limited  amoimt  of 
miinosemiw  fluiil  (■ollorta  in  the  lower  part  of  the  tympanic  cavity.  Uauallyl 
it  is  not  Rufficirnt  in  amount  to  influence  the  position  of  the  drum  mem- 
hrane,  and  may  be  quite  indeterminable  hy  inspection.  In  such  a  case 
the  inflation  sound  in  modified  hy  a  series  of  bubbling  r&Ies.  The  Bound  is 
so  distinctly  cliaracterij*tic  of  the  passaRe  of  air  through  fluid  as  to  be  quite 
unmistakable.  As  u  eomparutively  rare  result  of  inflation  in  tliew  ca-seft, 
a  numIxT  of  bubbles  may  be  blown  up  upon  the  inner  surface  uf  the  mem- 
brana  tensa,  which  then  become  visible  through  tlie  membrane  by  reflected 
light. 

Relaxation  of  the  drum  membrane  i»  demoa'stratwl  during  inflation 
when  each  otoseopic  sound  begins  with  a  dislittct  snap.  IiiHuIion  of  the 
normal  ear  tk)es  not  gtve  rise  to  a  percussion  sound  due  to  the  impact  of 
air  upon  the  drum  membrane;  it  be^ns  mid  cnd»  aa  a  moderately  low 
blowing  sound.  With  moderate  relaxation  of  the  drum-head,  there  is 
heard  with  each  inHation  a  short,  snap,  ininicdintely  followed  by  the 
ehiiraetiTistic  "blow."  With  extreme  relaxation,  there  are  two  distinct 
and  characteristic  flapping  sounds,— flne  at  the  beginning  of  inflation 
as  the  rela.\ed  membrane  is  blouni  outward,  and  a  second  at  the  end, 
due  to  itii  recoil.  In  this  way  we  frequently  become  aware  of  marked 
changes  in  teiision  which  may  be  absolutely  indeterminable  by  uispcc- 
tioD  alone. 

This  loss  of  normal  tension,  or  relaxation,  may  l)e  further  corroborated 
by  means  of  Siegel's  otoscoiw.'  Through  the  speculum  of  this  instru- 
ment the  relaxed  nienihrnne  is  fieen  to  execute  exaggerated  movementa,- 
inward  o^lnst  the  inner  lynipanio  wall  and  outward  into  the  auditory 
canal, — as  the  air  in  the  meatus  is  alternately  compressed  and  rarefied. 
At  the  same  time  we  may  note  a  charaeterislic  of  the  relaxed  drum 
membrane  which  accounts  in  large  part  for  the  resulting  deafness, — 
viz.,  the  relatively  small  Influence  which  wide  niovenients  of  the  relaxed 
membrane  ciert  upon  the  hammer  handle,  and  therefore  upon  the  oadc- 
ular  chain. 

The  hearing  in  chnwiic  hypertrophic  otitis  media  is  in  nearly  all  cases 
improved  as  an  immediate  result  of  a  first  Inllalion.    In  the  early  stage»J 
this  improvement  is  esjiet'ially  markeil.    As  the  diist^ase  advances  anil  tho. 
fpathologic  changes  within   the  tympanum   involve  more  seriously  tlie 
ossicular  joint's,  the  functional  gain  following  inflation  is  naturally  less 
pronounced. 

<'hronip  h^v-pertrnphic  otitis  nierlia  tends  to  gradual  but  progressive 
impairment  of  hearing.  Whether  the  functional  loss  finally  disables  the 
patient  for  enjoying  the  society  of  his  fellows  depends  to  some  extent 
ujMm  whether  he  is  fortunate  enough  to  come  early  under  proper  care, 
and  also  upon  the  character  of  (he  lesion.  It  is  conceivable  that  two  cases 
developing  with  the  same  initial  sp\'erity  may  within  the  same  period  of 
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years  rf^ach  very  dillopont  gradea  of  doafnpss,  from  the  fact  that  tho  hyper- 
trophic process  may  in  one  casf  involve  chietly  the  rrjdons  of  the  ossicular 
joints,  and  in  the  other  may  he  sprfad  over  rcgif*as  of  Irss  fiinrttonal  im- 
portancfr.  Fortunately,  the  disease  may  enjoy  periods  of  appart-nt  qui- 
escence, and,  even  when  this  can  not  he  affirmed,  the  patient  may  be  well 
past  middle  age  beforw  his  ijcafm'ss  h(u;onie!4  a  Herioiw  handicap  in  life. 
There  is,  howevc-r,  a  numerous  cla>*a  of  patienta  with  whom  impairment  of 
hearinK  begins  very  early  in  life  and  progresses  rapidly,  bo  that  the  indi- 
vidual is  seriously  haitipered  at  a  time  when  bis  career  it)  istill  in  the  forma- 
tive stage  and  hia  best  enorRirs  still  called  for. 

PaoGNosis. — In  the  very  early  stages  the  disease  is  probably  a  curable 
one.  In  its  later  stages,  when  the  pathologic  basis  of  the  s>-rnptom.s  is 
foumi  in  gn^iSK  morbid  changeH  whirh  can  im  longer  Iw  eorrc-ctiHl,  tho 
patient's  symptoms  may  be  relievetl  and  his  hearing  for  a  time  improved, 
but  the  lesion  if*  no  longer  curable. 

Treatment.— It  is  dear  that  this  lej-ion  may  give  rise  to  conditions 
differing  widely  in  their  meelianical  iiifJiience  upon  eound-con<luetion. 
Thu?,  in  one  case  deafness  may  be  due  ver>'  largely  to  tubal  ol>struclion 
causing  retmrtion  of  a  relatively  normal  drum  membrane,  while  in  another 
the  tul)e  may  be  patent  and  the  dr-afne>s  due  ciiiefly  to  abnormal  relaxa- 
tion of  the  drum-head,  In  stilt  a  third  variety  neither  tubal  obstruction 
nor  relaxation  of  the  dnitn-head  may  be  marked,  the  deafness  depending 
chiefly  upon  adhesive  procesjies  involving  the  oval  window  and  stapes. 
Ob\*iouKly  fueeessful  treatment  demands  recognition  of  the  mechanical 
cause  of  deafness. 

Care  of  the  \'one  and  Nasopharynx. — As  a  preliminary  meaaure,  the  nose 
and  naMO|)harynx  should  be  carefully  examined  and  any  lesion  or  condition 
interfering  with  nasal  respiration,  or  acting  h.s  a  predisposing  cause  of 
tubal  congtwtiun,  should  Iw  corrected.  Fri-liminary  to  the  use  of  the 
catheter,  the  nose  and  nasopliarynx  sboidd  be  sprayed  with  some  alkaline 
cleansing  solution  (Dobell's,  alkalol,  normal  salt  solution).  This  periodic 
flushing  of  the  nasal  spaces  is  in  itself  distinctly  beneficial  in  e<:ome  cases. 
When  the  turbinat^.s  an4l  the  nasal  mucosa  are  in  a  state  of  chronic  con- 
gi*stion  <ir  turgeseenee,  the  occasional  application  of  arg.vrol  is  often  of 
value.  Under  its  influence,  the  congp.-^tion  usually  si]bside.s  and  the  mucoua 
membrane  regains  a  more  normal  tone  and  api>earanre.  Arg>'rol  may  Iw 
applied  twice  or  three  times  a  week,— either  locally  in  25  per  cent,  solution 
by  means  of  a  cotton  ap])licator,  or  in  5  per  cent,  solution  in  the  form  of  a 
spray. 

The  home  use  by  the  patient  of  cleansing  spraj-s  followed  by  oil  sprays 
leads  t«  improvement  in  some  case-s,  in  others  seeming  rather  to  excite  or 
perpetuate  s.  subacute  frjrm  of  nasal  congestion  or  irritation.  Their  results 
should,  therefore,  be  carefully  watched. 

Local  Treatment, — The  Eustachian  tube  is  probably  in  most  cases 
tlic  starting-iKiint  of  this  lesion  and  is  our  logical  iwint  of  attack.  If  the 
condition  here  is  chiefly  one  of  venous  congestion,  it  will  in  most  cases 
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respond  to  the  measures  outlined  under  chronic  tubal  congestion,  which 
need  iint  he  repeated  in  detail  here. 

In  all  cases  in  wliich  the  tubes  are  partially  occluded,  the  local  treat- 
ment should  licgin  with  inflation,  prefrrahly  l>y  rathrtor.  Intlation  should 
be  re]K>ated  at  regular  intervalit,  at  firet  ou  alternato  day8,  thiu  iH'ing 
continued  as  long  as  progressive  improvement  in  hearing  can  be  demon- 
strated. By  uccasioiml  reteinting,  the  results  being  compared  with  those 
of  the  ori|>;i[iul  functional  examination,  it  will  Ite  eagy  to  sauge  the  results 
of  treatment.  When  the  functional  gain  reaches  a  point  Ijeyond  which 
no  improvement  can  be  demt>nstrated,  the  inSatioas  should  be  stopped, 
or  practised  only  at  considerably  longer  intervals. 

In  many  eases  the  disturbance  of  the  tul>al  function  is  due  largely  to 
persistent  inflammatory  fhangcs  in  the  pharyngeal  end  of  the  tube,  in 
which  case  the  local  iwe  of  astringent  drugM  forms  an  (Ni^ential  part  of  the 
treatment.  They  are  applied  by  means  of  a  cotton  applicator  bent  to  a 
«ur\*e  similar  to  that  of  the  Eustachian  catheter,  and  introduced  cathetor- 
fashion  into  the  muutii  of  tlic  tube.  In  my  experience,  nitrate  of  silver  in 
solution  of  gr.  x-xxx  ad  Sj,  and  orgj-rol  in  25  per  cent,  solution,  are  the 
drugs  which  give  the  Iwst  average  results.  While  nitrate  of  silver  is  usually 
well  tolerated  by  the  tubal  mucosa,  it  is  best  to  begin  with  a  weak  solution, 
— f.g.,  gr.  X  ad  3 j. — ami  lat^T  increase  the  strength  to  gr.  xxx  to  the  ounce, 
which  aecom|)li.sh«*s  all  that  would  result  from  a  stronger  solution  and  is 
less  irritating.  This  drug  should  not,  as  a  rule,  be  applied  to  the  lube 
oCtener  than  once  in  seven  days.  It  causes  consiiierable  burning  discom- 
fort at  the  time,  which,  however,  usuaDly  8ubi«ides  within  from  thirty 
minutes  to  an  hour,  leaving  the  tubes  clearer.  Its  value  may  l>e  c<msid- 
crod  proved  in  tliose  cases  in  which  the  beneficial  results  of  inflation  an; 
thereby  prolonged  or  rendered  more  stable.  There  are  cases,  however, 
in  which  nitrate  of  silver  inrrt-asc^  tubal  e*)ngestion  and  is  distinctly  harm- 
ful. I  have  personally  found  arK>'rol  of  more  univeri*a]  value  than  nitrate 
of  silver.  It  in  (juiu-  as  astrincent  as  the  laller.  has  very  decided  antiseptic 
value,  and,  so  far  as  I  have  Imh-u  aljle  to  obsi-rve,  i."  practically  non-irritat- 
ing. It  may  l>e  used  in  S4>iutions  from  25  to  50  per  cent.,  and  as  often  as 
twice  or  throe  times  a  week.  Next  to  nitrate  of  Silver  and  arg>ToI.  I  liave 
found  chtoridt^^  of  zinc  in  2  to  4  per  cent,  solutions  of  most  value  in  these 
ca.'ses, 

Should  inflation  and  the  local  use  of  astringents  fail  to  restore 
the  functional  activity  of  the  canal,  the  Eustachian  bou^c  must  be 
employed.  The  bougie  has  a  double  value  in  thtv^c  ciisf^s,' — viz.,  in  deter- 
mining the  nature  and  location  of  the  obsiruciion  and  as  a  mi^chanical 
dilator. 

Eustachian  Iwugiea  are  made  of  whaletwne,  celluloid,  or  certain  com- 
pojtiiions  in  which  gum  elastic  is  a  prominent  constituent.     They  all 
tcrminalf  in  an  olive-f^liapefl  enlargement  or  bulb.    This  terminal  cnU 
mciii  is  of  iliagnostic  value  in  di^crmining  the  exact  position  of  any  k 
izcd  cou!3triction,  in  that  the  stricture  offers  rcttistance  to  ita 
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inward,  and  again  to  it-*  withdrawal.  Thus,  a  bougie  may  pass  easily 
thruugh  Uie  tube  until  it  moeta  resi.stancR  Frora  a  localized  constriction. 
Pa-Hsiiij;  this,  it  may  entCT  the  tym.janum  without  further  opposition  or  It 
may  encounter  and  pass  a  second  stricture.  Owing  tu  its  terminal  bulb, 
it?  withdrawal  is  again  op|>ot«ed  at  the  points  of  resistance  previously 
noted.  In  this  way  one  or  more  strictures  may  be  dctcnnint^d.  The  size 
is  mea-surcd  by  the  diameter  of  the  terminal  bulb,  and  varies  from  a  half 
millimetre  or  le.ts  to  one  and  a  half  millimetres,  the  latter  measurement 
being  the  largest  that  should  he  u^ed.  Of  the  (lifTorent  kind»  of  Ixiugletj, 
the  celluloid  are  much  more  pliable  than  the  whalebone,  following  the 
curve  of  the  tube  better,  and  Ix^ing  therefore  less  likely  to  create  a  false 
paraage.  Mo!*t  of  the  comixisilion  bougies  are  open  to  the  objection  that 
they  soon  become  rough,  increasing  the  danger  of  injury  to  the  tympanic 
mucosa. 

As  to  the  size  of  Iwugie  to  be  used,  whoever  attempts  this  rather  deli- 
cate procedure  should  remember  that  the  average  normal  tube  at  the 
isthmus  i«  one  and  a  half  millimetres  in  diameter;  some  are  smaller.    If 
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we  employ  a  bougie  which  ts  Uio  largo  for  the  tube,  we  may  by  the  applica- 
tion of  force  carry  it  Ixiyoiul  the  isthmus,  but  in  doing  1*0  may  crush  or  cut 
tite  mucouH  lining  against  the  beginning  of  the  bony  tube,  giving  rise  to  an 
annular  cicatrix  who"e  subnequi'Ml  contraction  may  cause  the  most  in- 
tractable kind  of  i«tricture.  Ordinarily  a  iHmgie  with  a  bulb  one  millimetre 
in  diameter  f»houlrl  first  be  tried.  If  it  meets  too  much  reitistane*  at  the 
isthmus,  it  is  better  that  it  be  withdrawn  and  a  smaller  substitutjpd. 

Terhnie. — As  tt  preparatory  step,  \vr  vnW  a'^snme  that  the  now  and 
nasopharynx  have  l)iTn  thoroughly  sprayed  with  DoIh-H's  or  other  cleaiie- 
ing  solution;  that  the  catheter  of  malleable  silver  has  been  steriliwd  by 
lioiling:  that  the  celluloid  bougie,  u'hich  can  not  be  boiled,  has  beeti  clejtnsed 
in  alcohol  and  dried  with  sterile  gauxe. 

We  must  also  a.t*ume  that  the  physician  ha^  clearly  in  mind  the  fol- 
lowing facts,  without  which  ho  can  not  work  intelligently:  I,  that  the 
Eustachian  tu}>e  in  a<lult,'i  varies  from  31  millimetres  to  38  millimetres  in 
length:  2,  that  its  narrowest  part,  the  isthmus,  Ik  at  the  juuction  of  the 
bony  with  the  membrano-eflrtilagitmu-*  portion  of  the  tube;  and,  3,  that 
the  end  bulb  of  the  bougie  will  reach  the  isthmu;^  when  it  has  passed  tieyond 
the  terminal  opening  of  the  catiieter  to  a  distance  varying  between  20 
and  25  millimetres. 

Obviou-sly  we  must  adopt  some  method  by  which  the  physician  may 
kTiow  at  any  time  just  how  far  the  bougie  has  passeil  out.  of  the  eatiieter 
and  into  the  Eustachian  canal.    In  practice  I  meet  this  necessity  in  the 
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follovring  way.  Taking,  for  example,  a  celluloid  bougie,  I  pass  it  through 
the  catheter  end  to  a  length  of  about  38  milHmrtres,  or  about  one  and  a 
halt  inches  (Fig.  140).  Practice  soon  enables  one  to  gauge  this  mea.<<ure- 
ment.  quite  accurately  by  eye.  I  now  liend  the  opposite,  or  proximal,  end 
quite  ubiirpiy  Hownward  over  the  tilge  of  the  large  end  of  the  catheter. 
The  bougie  reta:u8  this  bead  or  angle  {b).    Kow,  whcD  the  catheter  is 


Pn.  lia— E«irtMhl>B  utbelar  and  bou«i«. 

in  proiKT  position  in  the  patient's  nose  and  phar>nix  and  I  have  intro- 
duced the  bougie,  I  know,  when  my  guidc-lx-nd  is  38  milliiDetres  from 
the  outer  extremity  of  the  catheter,  that  the  tip  of  the  bougie  is  just  enter- 
ing the  canal.  As  the  bougie  is  advanced  into  the  eanal,  I  am  able  at  any 
time  to  compute  the  distance  it  hjis  traversed  by  mentally  deducting  from 
.18  millimelres  the  dlstincp  remaining  between  the  expanded  extremity  of 
the  eathetiT  anil  th<>  bend  in  the  bougie. 

The  bougie  should  be  passed  ver>'  slowly  and  with  lillle  application  of 
force.  If  one  uses  a  very  .«iiial]  bougie,  it  may  traverse  the  whole  length  of 
the  canal  with  no  appreciable  resistance.  With  a  terminal  bulb  one  milli- 
metre in  diameter,  one  will  almost  invariably  meet  with  a  sufficient  iiH 
crease  in  resbtance  at  the  isthmus  to  inform  one  that  the  bougie  haa 
reached  this  narrowest  point  of  the  cnnal.  If  the  isthmus  can  not  be  passed 
without  the  use  of  coTisiderable  force,  it  is  belter  to  withdraw  the  bougie 
and  eitiier  em))ioy  a  smaller  oue,  or  try  the  same  bougie  at  a  later  sitting 
after  ver>'  thoroughly  shrinking  the  canal  with  cocaine  or  adrenalin.  In 
many  cases  the  parage  of  u  bougie  of  proper  size  is  followei]  within  a  few 
tlays  by  a  very  noticeable  iniprovemtnt  in  the  patency  of  the  tul>e. 

Yankauer'  has  devise*!  a  set  of  Kusiaehian  appliea1<ors,  Iwugjes,  and 
ttoundjt,  and  described  in  detail  a  systematic  mctho*!  of  dilating  a  ctmintTicted 
tube,  which,  while  foimded  upon  metho«"Is  long  in  use,  rcprescntJ*  a  useful 
teehnit-al  advatice.  By  this  method  it  is  pirv^ible  not  only  lo  locate,  but 
ftlfo  to  determine  the  extent,  measured  in  millimetre!*,  of  the  constricted 
fiortion  of  the  tube.  This  constricteil  portion  is  then  an:e.stheti7.e<l  and{ 
exsniiguiiiated  by  a  5  per  cent.  Holution  of  cocaine  in  adrenalin,  I  to  2(MX), 
carried  into  the  tube  by  a  specially  devised  cotton  applicator.  Following 
this,  inflation  <lemon^trates  whether  the  eotistrietiou  is  tliie  to  wJiise-stion 
or  to  inflammatory  infiitration  of  the  tubal  mucosa.     If  due  to  the  former, 

■  Yaolcaufr;  The  Tsthmiu  nf  the  Eiucarhian  Tube,  A  Contribution  to  the  l^athology 
anci  Trealiuent  of  Middle-car  Diwase,  l^kryncowupe,  July,  1010. 
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upplicatiun  of  25  per  cent,  or  50  per  cent.  argjTol  solution  its  made  to  the 
diH^Bfied  portion.  If  dependent  upon  infJmnmatory  infiltration,  the  appli- 
cation of  arK>'rol  is  preceded  by  tlie  pa.'ssii^e  of  the  Eustachian  »;^tind, 
which  is  allowed  to  remain  in  place  fi\'e  or  t^-u  minuter.  It  its  recommended 
that  thi»  trralment  1x!  repeated  at  first  on  alternate  days  and  then  at 
longer  int4!rvalR. 

The  handles  of  Yankauer's  instruments  are  provided  with  a  graduated 
aeale,  enabling  (he  phy.siciiin  to  tell  at  any  moment  the  exact  distance  to 
which  the  bou(iie  or  stmnd  lias  entt-red  the  canal. 

Tkr  Eltetric  Bougie  {Duel}. — Still  arioihor  metho*!  of  dilating  an  obsti- 
nate stricture  of  the  tube  is  by  the  so-called  "electrolytic  method"  devised 
Ity  Dr.  A.  B.  Duel,  of  New  York.  Basinf;  his  experiment*  upon  the  hj-poth- 
cris, — which  is  an  acceptetl  fact  in  electrotheraiMMitics. — that  contact  of 
the  negative  pole  of  a  galvanic  current  favors  absorption  of  inflammatory 
products,  he  subjected  a  number  of  patients,  with  tubal  strictures  which 
hail  rpaisted  other  methods,  to  the  following  treatment:  Using  a  galvanic 
battery  provide<l  with  a  reliable  rheostat  and  mill i amperemeter,  a  bougie 
conatructed  of  gold  wire  wa.**  connecteil  with  the  negative  ]X)le,  the  positive 
electrode  bt;ing  held  in  the  patient's  liand.  Thia  bougie  wad  pawed  tlirough 
a  silver  catheter,  insulated  by  a  covering  of  rubber  tissue,  and  slowly 
advanced  until  Ms  progress  was  blocked  by  the  stricture.  The  current  was 
thm  gradually  turned  on  to  a  strength  var>-ing  between  two  and  five 
milliami>eres.  In  many  ca.srs  it  was  found  that  at  the  end  of  from  two  to 
five  minut«i  this  Ixjugie  wiulil  be  advanced  without  force.  This  procedure, 
after  a  trial  of  over  t^-n  years,  has  now  an  established  place  in  aural  therapy. 

A  somewhat  alarming  accident,  which  has  been  recorded  by  several 
auristi*,  is  the  breaking  or  separation  of  the  distal  end  of  the  bougie  within 
the  Eustachian  tube.  This  has  never  occurred  in  the  writer's  experience, 
and  he  ha.s  found  this  treatment  of  decided  value  in  certjkin  cases  in  which 
all  other  methotls  of  dilatation  bad  failed.  It  is  an  agent  which  should 
not  be  usfd  carelessly,  and  whoever  wishes  to  employ  it  should  follow 
carefully  the  to«hnic  a-s  deserilieil  by  its  sponsor." 

The  patency  of  the  tube  having  fwcn  restored  so  far  a*  catheter  inflation 
nuy  indicat4',  the  patient  should  for  a  time  br  carefully  observwl  for  tbe 
imrpocM.'  of  determining  whether  the  tuhal  function  has  also  been  re-eslalv 
linhei).  Even.*  aurist  has  had  experience  with  cases  in  which  inflation 
rretilts  in  an  apparently  nontial  air  current  to  the  tympanum,  yet  with 
earfa  return  of  the  patient  the  drum  membrane  is  found  retracted.  Punc- 
tional  improvement  following  inHalion  is,  therefore,  only  temporiu^'. 
This  condition  would  seem  fairly  positive  proof  that,  while  the  tube  itself 
in  pairnt.  its  function  h-os  not  hei-n  rt^nmed.  Upon  such  a  ca-se  a  com- 
partaon  of  the  results  of  inflation  by  catheter  and  by  the  Politzor  method 
may  throw  considerable  light,  Supposing,  for  example,  in  a  case  of  uni- 
latpral  disease  that  catheter  infl.iti<iti  n-veals  a  normally  patent  lube  and 

*  DorJ:  Tlip  Tcchoic  of  Eustachian  Elcclxuljitix,  Trans.  Am.  Lar.,  lUtinol.,  and 
Ou»t.  86d««y,  lOOe. 
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y«t  by  the  Politter  method  little  or  no  air  reaches  the  tympanum,  the 
evideiicG  of  obstruction  at  the  phar^tiKeal  mouth  of  the  tube  would  seem 
to  be  clear.  The  mechanical  cau.«e  of  this  obstruction  may  or  may  not 
visible  by  means  of  t!if  postnasnl  mirror,  bring  due  pcissitiiy  to  one  or  other' 
of  the  folltHviiiff  eausps, — viz.;  (a)  remnants  of  adenoid  tissue  remaining 
in  the  fossa  of  RosenmQiler,  occasional  congestion  of  which  closes  the  tube 
by  pressure;  (b)  clu-onic  mdema  or  fwelling  of  tlie  lips  of  the  phar.vngeal 
mouth  of  the  tul>e,  givinR  them  a  valvular  action  under  pressure;  (c)  un- 
rrlieved  (rdema  within  the  mouth  of  the  tube,  beyond  which  the  catheter 
passes:  and,  lastly,  (d)  there  may  possibly  he  cases  in  which,  as  a  result  of 
hj-perplaxtic  tliirkenJng  or  induration  of  the  nasopharjTigeal  and  tubal 
tiwiues,  the  pharyngeal  nniscleii  no  longer  act  effectively  upon  tlie  pharyn- 
geal end  of  the  tube.  These  conditions  for  the  most  part  suggeat  appro-j 
priate  lines  of  treatment.  Certainly,  unlcj^s  the  functional  insufficiency  of 
the  tube  is  recognized  and  corrected,  no  great  progress  will  be  made  in  the 
restoration  of  the  pntient's  hearing  pow(T. 

When  finaiiy  the  function  of  the  Eu.-4tachtan  canal  has  been  re-estab- 
lished, the  further  treatment  will  naturally  depend  upon  the  interpretation! 
of  tlie  tympanic  condition.  If  the  subjective  syniptonaa  have  been  relieved 
^and  a  reaaonable  improvement  of  bearing  obtained,  it  may  be  I>etter  to 
suspend  all  treatment,  instructing  the  patient  to  return  within  three  to 
six  months  in  order  that  the  permanency  of  the  results  may  l>e  tested. 
On  the  othpr  hand,  if  sx-niptoms  are  present  depending  apparently  upon 
tympanic  h>'pertrophy  or  congestion,  a  ]iersiytent  effort  should  be  made  to 
correct  these  conditions. 

Since  any  further  treatment  which  may  be  requirwl  in  these  cases 
conforms  in  a  general  way  to  that  indicated  in  the  hy])eri>ia#tic  form  of 
chronic  otitis  media,  the  subject  may  with  advantage  !«■  deferred  to  be 
considered  jointly  with  the  treatment  of  that  disease. 

Chronic  hvperplastic  otitis  media  (sometimes  called  dry  catarrh 
of  the  middle  ear)  is  characterized  by  an  exce5>-iv('  production  of  new 
connective  tiwue  within  the  tympanic  mucosa.  In  the  drum  membrane 
this  h\*perplasia  may  involve  not  only  the  mucous  membrane,  but  also 
the  fibrous  layers  of  the  membrana  tensa,  which  may  to  a  grealer  or  less 
degree  he  replaced  by  now  connective  tissue.  Everywhere  throughout 
the  tympanic  cavity,  contraction  of  the  neu'-form<Hi  ti^ue  is  to  some 
extent  coincident  with  atrophy  of  the  normal  tissue  elements.  As  a  result 
of  these  changes  the  mueous  membrane  is  finally  converted  into  a  smooth, 
dry,  unyielding  membrane,  which  must  in  some  decree  interfere  with  the 
mobility  of  the  ilnim  membrane  and  ossicular  chiun. 

iVll  authors  agree  that  the  condition  above  described  is  often  a  late  stage 
of  the  h>'pertrophic  form  of  chronic  middle-ear  catarrh,  beginning  with 
well-marke<l  round-celled  infiltration,  and  ending  in  the  conversion  of  the 
hewly  formetl  round  cells  into  fibrous  connective  tissue.  The  same  process, 
taking  place  within  the  Eu.stftehian  lube,  may  give  rise  to  widely  different 
end-results, — e.g.,  (a)  the  dejKjsJtion  of  new  tissue  may  be  ao  extensive  asi 
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nearly  to  occlude  the  iinthmuf;  af  the  tube,  nwiilting  in  ati  organize<l  obstruc- 
tion or  atencMsU  very  difBcult  to  correct;  or  (b)  the  hj-perplastic  proceM 
b<-ing  less  marked,  contraction  of  a  moderate  amount  of  new  connective 
tissue  gives  rise  to  an  aUnormally  wide  and  open  lube. 

The  lesion  may  he  further  complioated  by  the  presenre  of  fibrouB 
bands  posi^ini!  between  th*;  oswicles  and  adjacent  tympanic  purfaces.  They 
may,  for  example,  bind  the  head  or  crura  of  the  stapes  to  the  wall?  of  the 
oval  niche,  adding  Kr^-atly  to  the  iiiipairnicnt  of  JicariiiK.  Such  adhesive 
structures  probably  »lwayp  represent  an  earlier  hypertrophic  or  exudative 
stage  in  which  swelling  or  atlema  was  a  more  or  less  prominent  feature. 

Symptoms.  —  Since  they  in  many  respects  resemble  those  already 
described  imder  chronic  hypertrophic  otitis  media,  the  symptoms  may  be 
dealt  with  briefly. 

Usually  when  the  diagnosis  is  made  the  hearing  is  already  considerably 
impaired,  there  l)eing  noticeable  loss  of  hearing  for  the  lowest  musical 
tones,  and  hearing  by  Ixjiie  conduction  l>eing  appreciably  prolongett.  The 
ratio  bi'twc^'n  hearing  by  air  conduction  and  bone  conduction  may  or 
may  not  lie  reversed,  actual  reversal  not  takiliB  place  until  the  deafness 
is  ver>*  pronounced.  As  comparrd  with  chronic  hypertrophic  otitis 
media,  it  lias  seemed  to  me  that  sufferera  from  this  legion  show  ofti?n  a 
Joes  of  hearing  for  the  conversational  voice  and  whisper  out  of  proportion 
to  the  denion.^trabl('  changee^  Iti  tune  limits  and  bone  ajnductiiui.  For 
example,  the  patient  may  have  difficuUy  in  hearing  a  moderately  loud 
whisper  at  5  or  6  feet,  and  yrt  may  hear  forks  aa  low  as  3(i  or  40  donlile 
vibratiuns  per  second,  and  bone  conduction  may  be  only  moderately 
increa.«!ed.  The  degree  of  drafness  i.s  alsr)  y<^  variable,  neither  wrather 
conditions  nor  changes  of  H^a-son  or  climate  influencing  it  so  markedly  as 
in  the  h)T>ertrophic  form  of  middle-ear  catarrh. 

Paracims  {{Villis). — .\  condition  which  sometimes  accompanies  the 
deafne««  of  tlii*  lesion  is  known  as  paracusis  WilMcii.  It  ii*  present  when  an 
individual  uHth  advanced  (h-afness  can  understand  c(>nver-<Htionul  speech 
better  in  the  presence  of  loud  surrounding  noises  than  iu  a  (piiet  room. 
Thus,  some  patients,  who  are  ordinarily  extremely  deaf,  hear  with  com- 
parative ease  while  traveling  in  a  raihvay-car  or  when  walking  in  a  noisy 
.street.  There  are  two  theories  in  accordance  vnth  which  this  phenomenon 
h  expl.iine<l. — viz.:  (1)  Tlie  tympanic  theory, — i.e.,  that,  wilh  |»ronounced 
rigidity  of  the  drum  membrane  and  ossicles,  the  owicular  chain  loses  the 
power  of  res|K)nding  atlequately  to  the  conversational  voice;  but  that, 
when  »»et  in  motion  by  such  gross  sounds  iis  the  noises  of  the  street  or  of  a 
railway-car  in  moti(tn,  llipy  regain  for  the  time  their  respiinsivcnf.-*s  to  the 
more  delicate  sound  waves  iiivtilvcil  in  conversational  speech.  (2)  The 
labyrinthine  theory  is  that  in  advanced  deafness,  e\'en  of  t\'mpanic  origin, 
the  auditory  nerve  l>ecoine.s  tnore  or  less  torpid  and  irresponsive  to  the 
A'oice  sounds,  but  that  when  "titnulated  by  loud  noises  it  becomes  siniul- 
tamHiu^^ly  more  responsive  to  the  more  delicate  and  complex  sound  waves 
of  the  conversational  voice. 
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Paracusis  is  seldom  present  in  chronic  hyperpta.stic  otitis  media 
ftxrppt  in  tho  ndvanrfni  stamps  in  which  the  ratio  between  air  con- 
duction and  bone  conduction  is  reversed  (negiitive  Rinn6).  It  18 
also  very  commonly  prrsent  tn  advanced  stages  of  otosclerosis-  It 
is  probably,  therefore,  in  some  way  related  to  conditions  hringinK 
aboot  fixation  of  the  stapes,  and  to  this  (>xt4;Dt  is  of  some  ini)>orlance 
as  V>earin(?  upon  the  proj^nosi?. 

Tinntius  aurium,  though  usually  present,  varies  greatly  in  difTcrent 
cases,  either  in  its  intensity  or  in  it«  impreKsion  upon  (he  patient.  Some 
patients,  while  stating  that  the  subjective  noises  are  continually  present, 
do  not  seem  to  be  greatly  disturbed  thereby.  Others,  either  by  reason  of 
their  toud  character  or  through  anxiety  as  to  their  significance,  are  mad« 
excwtiingly  nervouR  or  unhappy  by  them.  A  not  uncommon  impression 
among  those  who  suffer  from  tinnitus  is  that  their  difficulty  in  hearing  i5 
due  chiefly  to  the  confia,sion  incident  to  the  subjective  noises,  rather  than 
to  actual  irtipairnicrit.  "I  could  hear  iKirffCtly  if  it  were  not  for  these 
head  noises,"  is  a  statement  with  which  cvory  aurist  is  familiar.  Fortu- 
nately, many  pec}ple  with  incurable  ear  lesions  become  so  areu8tome<i  to 
continual  head  noises  &»  actually  to  be  imconscioua  of  them  during  the 
day,  when  the  noises  of  the  street  and  the  interests  of  the  hour  serve  to 
distrad  their  atli-ntion.  Undoubtedly  individuals  of  traini-<l  will  power 
are  li'ss  disturbed  than  the  weal(,  nervous,  or  neurasthenic. 

As  with  ctironic  hyjxTtrophic  otitis  media,  vertigo  is  a  comparatively 
rare  phenomenon,  and  whi?n  it  does  occur  U  usuntly  little  more  than  a 
momentar>'  dizzines.s,  sometimes,  however,  recurring  with  annoying  per- 
Histence.  Wlien  severe  attacks  of  vertigo,  accompanied  by  disturbance 
of  static  equilibrium,  occur  in  this  l^on,  careful  functional  examination 
will  usually  establish  other  clearly  defined  evidences  of  labyrinthine 
involvement. 

Physical  Appkahavces  or  thk  DnvM  Mkmbrane. — While  the  Ku&- 
tachian  canal  may  be  nut  only  patent  but  abnonntdly  wide,  it  is  a  curious 
fact  that  the  drum  membrane  is  in  most  cases  distinctly  retracte<i.  The 
frequent  coincidence  of  a  widely  open  tube  and  a  retracted  membrane  may 
in  some  ca-^es  lie  accoutited  for  as  l)eiiiK  the  result  of  adhesions  iM-tw^vn  the 
hamnirr  handle  anrl  promontory,  shortening  of  the  ten.<ior  tympani.  etc. 
Probalily  much  ofUmer  it  in  the  rvMiH  of  an  earlier  hy[)i>rtrophic  stage, 
during  which  tubal  oK-itniction  led  to  prolonged  retraction  of  the  mem- 
brane, the  resulting  loss  of  resiliency  preventing  its  sultsoipient  return  to 
the  normal  (KMition. 

The  most  churact^'fistic  iippcarancc,  however,  is  that  of  moderate 
thickening, — the  membrana  tensa  aiipeariug  to  be  not  only  thicker  but 
tn  have  loc«t  in  some  degree  it.s  characteristic  sheen  or  lustre-  This  con- 
dition is  usually  the  re?'ult  of  an  increase  of  connective  tissue  at  the  ex- 
pense of  the  normal  fibroas  layers  of  the  mombrana  tensa.  The  apparent 
thickening  Is  often  nvjst  marketl  at  the  ])eriphery  and  in  the  central  area 
immediately  surrounding  the  umbo.  In  some  casts  tlie  deposition  of  new 
connective  tissue  may  be  plainly  seen  in  the  form  of  opaque  lines  ninning 


In  various  directions  throuRh  the  terme  membrane,  raost  often  radiating 
from  the  umbo  or  hammer  haudlc  to  the  puriphcry.  Surh  a  drum  mem- 
brane, if  examined  with  SieKel's  otoscope,  wnll  nnt  infrequently  Ih>  found 
to  he  atmormaliy  relaxed,  Ixtih  anterior  and  posterior  segmentn  makiuK 
ejcaegeratod  movements  aa  tlm  air  in  the  auditory  canal  is  aiternat4.-ly 
aimpresjied  ami  rarefied. 

Atrophy  of  the  Drum  Membrane. — The  drum  memhrane  may  present 
exactly  the  opposite  appeamnre  to  that  just  de-<crihed,  the  whole  mem- 
hrana  tensa  being  almormally  thin  and  transparent.  Tlii«  ehange  is 
proliably  thi?  result  of  atrophy  and  partial  disappearance  of  its  fibrous 
layers  under  the  pressure  of  a  moderate  deposition  of  new  connective 
tbutue.  The  membrane  in  conse({ueiiee  h  exceedingly  thin,  transparent, 
»nd  so  relaxed  a«  To  exhiliit  in  some  coses  exaRgerated  degrees  of  retraction. 
TjTnpanin  structures  not  clearly  visible  through  the  mirmal  membrane 
come  therefore  plainly  into  view  through  the  depressed  and  fitt.enuate<l 
membrane.  Thu;^,  the  incudostapedial  joint  and  nicihe  of  the  roumt  win- 
dow may  Iw  quite  prominent,  the  membrane  being  applied  so  closely  to 
the  inner  tympanic  wall  as  almost  to  give  the  iinpre:>«ion  that  one  is  look- 
ing directly  at  the  tympanic  structures.  'Hiis  w  tlie  type  of  membrane 
which  may  be  easily  ruptured  by  cathet«r  inflation  even  irith  moderate 
preasurc.  Naturally  the  ]>hysical  pieture  is  greatly  altered  by  inflation, 
hul  the  lack  of  normal  tciu«ion  favors  quick  return  to  the  condition  of 
exaggrratefl  retraction. 

I'heri!  am  also  caM-a  in  which  the  membrana  tent^a  undergoes  atrophy 
only  in  certain  rcfpons,  the  roat  of  the  membrane  being  apparently  normal. 
This  condition  is  in  some  cas(w  easily  rewicnined  by  tin*  ureater  Irans- 
pweiicy  of  the  arsa  involved;  in  others,  there  may  be  no  structural  chanite 
irhieb  the  eye  can  appreciate,  the  c<mdition  being  detected  only  while 
exainJniug  the  drum  membrane  with  a  Sifigel  otoscope,  wl»>n  the  atrophied 
pirt  i«  sr-eii  to  balloon  out  into  the  meatus  independently  of  the  surround- 
ing normal  membrane. 

The  imtn^-diiitc  effect  of  inflation  upon  the  hearing  depends  upon  a 
variety  of  condition.-*, — a.^.,  pat^'ney  or  structural  narrr)wirig  of  the  tul)o; 
the  diw^-e  of  rela.\ation  of  the  membrana  tensa;  and,  more  than  any  other 
CBodilion,  upon  the  presence  of  adhe>?ive  prrwesses  involving  tlie  stafK-s  and 
ni.irgin.s  of  the  oval  niche.  Whatever  the  oimditiaii  may  In-,  the  iiinnedi- 
ai^  ).-{Ti-«-t  uf  a  first  inHaiiun  is  usually  in  the  direction  of  an  improvement 
in  hearing.  As  a  rule,  however,  the  (uuntional  gain  is  nutso  ])roni)unci'd  as 
tliut  which  is  ohtaine^i  in  chrcmic  hy^jertrophic  otitii*  media.  This  is  to 
ionie  extent  a  diffi-renfiai  point  between  the  two  conditions.  When  the 
tube  Ls  Kreatl)'  narroived  at  the  isthmus,  the  otoscopic  sound  during  inHa- 
iiun is  of  re<iucwl  volume  and  higher  pit^h  than  is  normally  heard.  On 
the  other  hand,  with  an  abnormally  wido  tube,  one  hears  a  very  low.  full, 
rough,  blowing  sound.  A  very  common  accompaniment  of  the 
ically  wide  ttdie  i.s  nnirked  relaxation  of  the  drum  membrane. 
During  intlatiuD  one  may  hear,  therefore,  not  only  the  low,  rough,  blowing 
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sound  of  the  wide  and  probably  dry  canal,  but  id  addiUoti  the  cliaractor- 
iaiic  flapping  i^ound  uf  t1ie  relaxed  membrane.  In  such  a  caftc  the  incirflsed 
calibre  of  the  tube  and  \ohn  cf  tension  in  the  membrana  tensa  are  earh  In 
their  way  exprwsiorw  of  the  same  morbid  process, — viz.,  atrophy  and 
partial  disappearance  of  normal  tis.'tue  elcinc^nts. 

The  use  of  Siegei's  otoscoije  in  an  important  part  of  the  examination  of 
thpse  cases,  enablinj;  the  phy«eian  to  detect  adhcRion5  between  the  hammer 
handle  and  promontory,  or  between  the  drum  membrane  and  tntratympanio 
striieturcs.  Dnrina  rareffiction  of  air  in  the  meaTii.'*,  the  free  portion!*  of 
the  drum  membrane  are  sucked  outward  into  tlie  canal,  leaving  the  points. 
of  adhesion  depressed  and  in  conspicuoua  view.  The  Biegel  otoscope  aJw> 
enables  one  to  determine  loss  of  tension— i.f.,  relaxation — of  the  membrane, 
either  localized  or  involving  the  whole  menibrana  tea^a. 

CoTiiwK  OF  THK  Df»E.\sE;  PnouNOBis.^Tho  tendency  of  the  disease- 
18  toward  slowly  inereastni?  deafness,  The  possibilities  of  treatment 
depend  in  each  ca.-'e  upon  the  stage  of  the  disease,  the  degree  of  deafnestt, 
and  the  physician's  altihty  to  interpret  correctly  the  mechanical  cause  of 
the  deafness.  In  some  cases  local  treatment  fails  utterly  to  inlluence  the 
symptoms.  In  most  cases,  however,  something  may  be  accomplished 
either  in  the  way  of  improving  the  i>atient'8  hearing  or  conserving  that 
which  remains  to  him. 

Tkeatmknt.— t^ince  the  treatment  of  chronic  hypertrophic  otitis 
nii^lia  has  been  described  somewliat  in  detail,  it  will  suffice  here  ta 
Hpeak  briefly  of  the  chief  indications  in  this  form  of  chronic  middle-car 
disease. 

As  with  alt  forms  of  tympanic  disease,  the  Eustachian  canal  should 
receive  first  atl<-ntion.  If  the  tube  is  found  to  W  strucUirally  narrowed, 
an  effort  should  be  made  t*)  re-*'stablish  its  normal  patency.  For  this 
purpo.se  some  form  of  mechanical  dilatation  is  essential.  Preparatory  to- 
the  introiluetion  of  a  bougie,  the  nose  should  be  thoroughly  sprayed 
with  some  eteansing  .solution  (Dobell's,  Seller's,  alkalol).  and  a  4  ]x-r  cent. 
solution  of  cocaine  should  be  applied  to  the  pharyngeal  end  of  the  tube. 
Using  the  ordinary  celluloid  or  whalebone  bougie,  it  is  liest  to  employ 
first  one  of  tho  smaller  sixes,  graitually  .idvaneing  to  the  largest  sise 
which  will  pass  the  isthmus  without  much  force. 

A  weak  point  in  this  t.vpe  of  dilator  is  in  the  form  of  the  bougie, — ue.,  a 
terminal  etilar^einent  or  bulb  attatOietl  to  a  narrow  s^haft, — limiting  the 
dilation  to  the  passage  back  and  forth  of  the  bulb.  To  meet  this  difficulty 
Yankauer  has  devisinl  a  Eustachian  sound,  the  tubal  part  of  which  U  of 
uniform  calibre,  enabling  one  to  maintain  uniform  dilatation  throughout 
the  eonstriclod  portion  of  the  tube.  This  in  som;?  cases  pves  better  re- 
sults than  the  ordinary  bougie. 

WhaU'Vcr  instrument  is  used,  its  calibre  should  not  be  larger  than  can 
be  made  to -pass  the  isthmus  with  comparative  ease, — i.e.,  without  risk  of 
injury  to  the  tympanic  mucosa.  The  effort  by  suddenly  applied  foroo 
tu  pa.ss  a  large  bougie  l>eyond  the  isthcnus  may  give  rise  to  traumatism 
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and  suljHequent  eicatri:tatiun.  leading  ultimately  to  an  annular  constric- 
tion, ur  stricture,  far  more  difficult  of  correction  than  that  which  we  set 
out  to  rplipve. 

Following  the  sound  or  bougie,  the  application  of  a  25  per  cent,  solu- 
tion of  argyrol  throughout  the  entire  length  of  the  canal  by  means  of 
a  Eustachian  applicator  may  atkl  to  the  rfficietkcy  of  this  treattiit>rit. 

The  passage  of  a  bouf^e  is  in  some  cai;cs  of  distinct  value  as  a  meaos  of 
n)iLs.stif;iiiK  the  tubal  mucosa.  For  this  purpose  a  buuKie  as  largo  as  will 
easily  pat5S  the  isthmus  (ihould  be  introduced  beyond  the  isthmus  and 
allowed  to  remain  in  the  tube  from  five  to  ton  minutes. 

Professor  Urbantschitsch  advises  that  the  stimulating  action  of  the 
bougie  be  increased  by  friction,  the  bougie  being  rapidly  moved  back  and 
furtl]  in  (he  dilat^^^d  tuhe.  With  the  samr-  end  in  vii-w,  the  tubal  end  of 
the  Iwugie  may  be  dipped  into  a  mlution  of  argvrol  or  ichthyot  or  into  a 
weak  solution  of  nitrate  of  silver,  and  passed  thus  into  the  tube.  It  is 
questionable,  however,  how  much,  if  any,  of  the  solution  introduced  by 
this  method  rearhes  the  isthmiw. 

Albert  A.  Gray,  of  Glasgow,  advises  that  the  end  of  the  bougie  be 
smeared  with  a  one-lialf  per  cent,  ointment  of  nitrate  of  silver,  the  vehicle 
\)eing  lanolin,  'i'he  ituugie  thus  meilicated  he  allows  to  remain  in  the  tube 
twenty  rTiinutea  or  longer. 

All  of  these  mea^tures  have  in  view  the  obvious  purpose  of  increasing 
the  local  b!(Mxl  supply.  Probably  the  most  effective  mode  of  stimu- 
lating the  tubal  membrane,  and  certainly  the  best  way  of  ajiplying  drugs 
.  locally  to  the  canal,  is  by  mi>Qns  of  a  suitable  Eustachian  applicator. 

^"      A  perfectly  practical  applicator,  and  one  which  can  bo  easily  prepared  by 
the  physician,  is  that  long  since  described   by  Dr.  Dench.     It  consists 
simply  of  a  piece  of  No.  6  piano  wire  cut  to  the  proper  length,  the  end  of  * 
which  to  a  length  of  alinut  one  millimetre  is  sharply  bent  backward  so  as 
to  lie  in  contact  with  the  main  wire  (Fig.  141).    A  very  small  pledget  of 


Fict.  Ul.— Bualachian  ^pplloMtor  nijul*  of  No.  9  piano  win. 
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«t«rile  cotton  wound  about  this  is  firmly  enjcaged  by  the  terminal  hook, 
ami  can  not  be  dislodged  in  the  tube.  Yankauer'i^  applicator  has  the 
atlvanta^o  of  a  wiivcnient  bundle  and  grpator  firxihility  (Fig.  142).  With 
either  of  the^w  iunilrurnent^  drugs  may  Ije  appli»il  throughout  the  entire 
length  of  a  patent  tube.    In  the  author'.^  experience,  argyrol  in  25  to  50 


Flu.  141- — Yaok*ii«r'>  EuilachUa  sjiplif^atof. 

per  cent,  solution  in  the  drug  giving  best  results  in  the.<*e  cases;  it  is  both 
at^tringent  and  Rtimulating,  [KMu^e-ssetj  considerable  aiittseptJc  value,  and  is 
practically  non-irritalinR.  It  may  be  applied  a*  often  as  twice  or  three 
times  a  week. 

After  all  thai  seems  passible  in  re-establishing  normal  conditions  within 
the  Eu.'^tnchiun  canal  has  bern  aer>i>mplislH'd,  there  ia  still  the  question  of 
the  tympanic  cavity  proper,  and  what  ra-iy  bo  done  to  rejitoro  its  lining 
membrane  to  a  condition  more  nearly  approaching  the  normal  standard. 

l.'[«>n  purely  theoretic  grountls  it  wouUl  seem  that  drugs  which  have 
proved  their  value  as  applied  to  the  tul»L*  shouUI  have  a  similar  6eIJ  of 
usefulness  as  applied  to  the  Ij-mpanic  cavity.  That  they  am  not  equally 
available  is  due  not  to  any  difference  in  their  local  action  in  the  two  sit  na- 
tions, but  to  the  comparative  diffieulty  in  applying  them  to  the  tympanic 
walls.  While  the  introduction  into  the  tympaiiijin  of  various  dni(i?'  In 
solution  has  been  mentioned  by  many  distinguished  aurists,  I  have  always 
felt  that  thin  might  l)e  attended  witli  certain  risks.  My  own  exi)erience 
ba<,  therefore,  been  confined  largely  to  the  u«e  of  one  drug,  arg>'rol,  ap- 
plying it  in  the  following  way, — vix.,  the  Eustachian  canal  having  been 
c«X'ainijied,  a  few  droi>s  of  a  25  p«!r  ct-nt.  solution  of  argj'rol  are 
taken  up  in  the  end  of  a  catheter,  which  is  then  introduced  and  inflation 
performed  in  the  usual  way.  In  this  way  a  dn>p  or  two  of  the  tiolution 
rt^aches  the  tympanum,  probably  in  the  form  of  a  spray.  If  the  <lrum 
membrane  i»  iiis|X'eted  a  minute  or  two  thereafter,  it  will  be  found  to  l>e 
markedly  rongcitrtl.  The  i)atient  usually  experiences  a  burning  sensation, 
but  rarely  pain.  Uoth  the  sensation  of  lioat  and  the  reilness  are  temporary, 
and  the  congestion  will  u.HUully  have  disai>peareti  when  the  patient  is  again 
seen  by  the  physician.  O-rlain  casea  have  been  benefited  by  argyrol 
used  in  this  wny. 

Catheter  Ijtjtation. — When  the  Eustachian  canal  is  patent,  inflation  is 
of  value  chiefly  as  a  means  of  produeinjj;  moderate  passive  exercise  of  the 
drum  membrane  and  ossicles,  and  combating  the  rigidity  which  is  one  of 
the  mechanical  n^Hiiltui  of  the  lesion.  It  should  in  these  caseit  be  practised 
only  with  moderate  Force  and  at  considerable  intervals 
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While  in  a  general  way  it  may  f>e  stated  that  most  cases  of  chronic 
hyperplftstic  otitis  media  are  Iwnefitwl  by  occasional  catheter  inflation, 
thi8  statement  calls  for  an  aecompai^ytng  word  of  caution.  Inflation, 
like  every  other  therapoutic  mc-asure,  has  its  indications  and  its  contra- 
indications, and  there  can  \ie  no  doiilit  that  many  cases  uf  "chronic  deaf- 
aass"  have  been  made  purmaiiently  worse  by  irrational,  routine  u.<e  of 
the  catlietcr.  For  example,  let  ai  consider  n  case  of  extreme  atrophy  of 
the  drum  membrane  in  which  the  membrana  tensa  is  attenuated,  trans- 
parent, and  apppiirs  as  if  pla^it^rcd  against  the  promontory.  Surh  a  drum 
membrane  may  Iw  ea.-^ily  ruptiirtd  by  catheter  inflation,  and,  if  thl»  aeci- 
dent  does  not  occur,  the  already  pathologicaMy  relaxed  membrane  may  be 
slill  further  stretched.  I  liave  seen  easen  presenting  this  extreme  d^ree 
of  attenuation  and  retraction  in  which  a  very  fair  amount  of  hearing  power 
was  rctainf'd,  the  drum  membrane  of  course  having  censc^d  to  fulfil  any 
other  purpose  than  that  of  a  protective  covering,  and  the  sound  waves 
being  taken  up  direetly  by  thn  a-wielt^  beneath, — possibly  being  tran.>t- 
mitted  directly  to  the  ineudostapedial  articulation.  Under  these  condi- 
tions, it  may  be  well  at  very  considerable  intervals — certainly  not  oftener 
than  once  or  twice  a  month — to  practise  very  gentle  inllation  simply  to 
lift  the  membrane  away  from  it«  contact  with  tympanic  structures  and 
thus  prevent  adhesions  which,  becoming  organized,  might  add  seriously 
and  permanently  to  the  impairment  of  hearing. 

Another  condition  more  easily  overlooked  i«  that  in  which  the  drum 
membrane,  though  thickened  by  connective-tissue  hyperplasia,  has  suf- 
fered a  coincident  loss  of  tension, — i.e.,  is  relaxed.  In  this  condition  it  is 
clear  that  catheter  Innalion  is  an  exceedingly  dangunius  procedure,  nince 
its  mechanical  resultj^  are  more  in  the  direction  of  a  further  reduction  of 
tension  than  of  efTectively  exercising  the  ossicular  chain. 

If,  as  sometimes  occurs,  some  degree  of  relaxation  of  the  drum-head 
coexists  with  tubal  or  other  ennclittons  calling  for  catheter  inflation,  it 
may  be  well  to  apply  a  coating  of  rollmlinti  t«  the  membrana  tensa.  This 
in  contracting  tends  t«  draw  the  drum  membrane  outwartl  into  its  normal 
position,  and  tu  protect  it  from  further  stretching  under  gentle  inllation. 

Auditory  Massage. — A  somewhat  perplexing  problem  in  the  treatment 
of  thestc  cases  is  the  necessity  of  combuting  tympanic  and  ossicular  rigidity 
by  some  form  of  pa-ssive  exercise.  The  method  which  has  i>een  most 
extensively  employed  for  this  puri>ose  is  what  is  known  aa  pneumatic 
massage. 

Pneumatic  massaj^e  is  a  term  applied  to  passive  movements  of  the 
drum  membrane  by  means  of  any  instrument  producing  alternate  comlon- 
■ation  and  rarefaction  of  the  air  In  the  external  auditory  meatus.  A  very 
large  number  of  such  instruments  have  at  various  times  lieen  placed  on 
the  market.  They  are  all  somi'what  similar  in  design,  in  that  they  combine 
the  principle  of  a  Siegel  ototicope  with  that  of  an  electric  or  other  motor  by 
which  the  piston  is  moved  rapidly  hack  and  forth. 

Such  instruments  seem  to  be  based  upon  the  theory  that  whatever 
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will  move  the  drum  membrane  and  osaiclMt  will  improve  the  hearing. 
Tbey  quite  ignore  the  ease  with  which  the  adjustment  of  ho  finely  Iialnnced 
B  mechaxiism  may  be  disturbed.    Let  us  recall  for  a  moment  the  cbaructer. 
of  this  mechaniMiii,— i.f.,  a  system  «f  delicate  and  si'iisitively  mobile  levert' 
pCapable  of  responding  to  the  Hiightest  muvenients  of  the  ilruni  membrane, 
rand  desiKned  to  respotid  ty  sucfi  movtinent*.  and  to  no  others,  through, 
life.    Obviously  the  perfect  execution  of  this  function  must  call  for  a  defi- 
nite and  proportionate  desree  of  ttJision  in  both  drum  membrant!  anil 
tts.siculur  chain,   that  of  the   latter  being  maintained   by  the  tj'mpanic 
musdeji.    Clearly  the  tnovemenis  of  a  relaxed  nienibrane  can  be  but  im- 
perfectly tran.sniltted  to  a  system  of  heavier  bone  levers.     If,  therefore, 
we  close  the  meatus  and  subject  the  dmm-hcad  to  a  series  of  crude  exer- 
cises in  which  the  Ofwiclee!  can  not  possibly  take  part,  it  is  obvious  that  the 
net  result  will  be  undue  relaxation  of  the  membrana  tensa  and  further 
impairment  uf  herying. 

In  any  system  of  tympanic  massiige  we  should  bear  in'  mind  the  very, 
Itmite'l  maximum  excursions  whieli.  according  to  the  investigations  t^l 
HelmholtK,  Politzer,  and  otheri^,  the  individual  OK^icIee  can  make  in  re- 
flimnse  even  to  cxperimentjil  movements  of  the  drum-head.— /.c,  hammer 
handle,  three-fourths  of  a  millimetre,  staples  one- fmir teen tb  tif  a  millimetre. 

In  some  cases  a  very  nuticeal^le  gain  in  hearing  has  resulted  from  a 
first  treatment  by  this  method.  This  initial  gain  has  rarely  proved  perma- 
nent, and  prfjgressive  improvement  has  never  to  my  knowledge  resulted 
from  repeated  a«ie  of  this  measure. 

The  unsatisfactory  result.s  of  this  form  of  massage  are  ]>robabIy  ex- 
plained by  two  facts;  (l)  The  movements  of  the  membrana  tympani  aie 
not  those  which  nature  requires  of  it  or  which  are  neci^ssary  to  the  tran*- 
missiiin  nf  sounil  wavi's,  and  ilo  not  therefore  exorcise  the  drum  membrane 
and  oahicles  in  their  normal  function.  (2)  The  undue  strain  to  which  the 
drum  membrane  is  subjected  tends  to  produce  alterations  in  tension, 
reducing  still  further  the  patieiilV  hearitlg  power. 

It  may  «i:^'m  from  the  al>ove  that  my  purpose  \s  to  discourage  all  efTort«1 
rto  exercise  the  dnun  membrane  ami  ospicles  through  the  external  auditor}' 
meatus.    This,  however,  is  not  my  intention,  since  I  believe  this  to  be  one 
of  the  most  imfMjrtHrit  problems  Iwfore  otologists  to-day. 

Preobrn.'H.'hensky,  of  Mom-ow,  who  has  made  systematic  investigational 
of  the  various  methods  in  u*e.  records  his  belief  that  vibratory  mtLssaga  j 
with  any  instrument  which  Eta  into  and  tightly  clowe*  themi-atns,  produccsj 
such  rough  and  exaggerated  movements  as  to  constitute  au  insult  to  thfl 
delicate  mechanism  involved.    With  this  view  I  have  long  l>oen  in  aeei)rd.* 

Undoubtedly  there  are  many  eajMJS  which  call  for  some  form  of  ossicular 
massage  beyond  that  which  catheter  inflation  affords.  In  trying  to  meet 
this  indication,  we  should  bear  in  mind  the  following  points:    The  rar- 
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fpiiHre  of  Uie  instrument  should  not  bv  introduced  into  the  meatus  eo  a«  to 

■close  the  canal.    Either  It  should  be  held  slightty  separated  from  the  ear, 

or  the  ear-piece  should  be  jjerforalcd.    TiKhl.  closure  of  the  canal  imxluces 

exatu^erutcd  inoveniciit»  <>i  the  druni-head  whii-li  are  distinctly  injuriuu:^. 

^■Rince  the  Inns  of  mobility  is  usunlly  greatest  in  resjionse  to  the  relatively 

vibratjonfi  ronecrmHl  in  the  production  of  low  musical  tflnes,  it  would 

more  rational  to  employ  a  rather  low  vibration  rate,  using  vibrations 

of  cunsi<lf'rahlu  force  or  anipiilii(i4',  rather  than  very  rapid  vibrations  to 

which  the  car  still  responds  with  apparcntty  normal  ease.      For  the  same 

rcBsan,  low  musical  tones  may  of  themRctvps  be  of  value  in  exercising  the 

oesicirs  in  casex  of  heginninK  tympanic  deafnfv.«. 

'  From  the  forcRoinK  pages  it  will  l>e  swn  that  the  writer  has  made  no 
attempt  to  desirribe  an  ini-Ia-stic  course  of  treatment  whieh  would  fit  all, 
or  even  a  majority,  of  these  v&mv.  He  ha-  trietl  rather  to  describe  certain 
morbid  conditions  which  may  be  mot  with  in  either  the  hypertrophic  or 
byi>rrpla.'itic  form  of  chronic  otitis  jciedia,  and  to  t>ui^est  the  mure  rational 
means  for  corrcctinR  the  same. 

I  l>elieve  that  wc  rIiouUI  not  make  u:!-c  of  too  tnany  thcraiieuttc  ajEcntt) 

fmrniiltaneously,  since  by  so  doing  we  shall  inevitably  mo^k  the  results  of 
the  difTcTcnt  agenU  employed.  For  example,  in  a  foreiRn  clinic  the  writer 
onw  tiaw  a  considerabk-  number  of  patients  under  treatment  by  a  galvanic 
current  of  moiicratc  strength  applinl  alternately  in  front  of  ami  In-hind 
the  ear  for  a  period  of  five  or  ten  minut^js.    To  determine  the  vailue  of 

'«uch  treatment,  other  measures  should  fur  the  time  being  l>e  excluded.  If 
at  one  sitting  we  inflate  the  tympanum,  pass  a  Ixtugie  for  purposes  of  tubal 
dilatation  or  massage,  and  supplement  these  measures  by  Bome  form  of 

I  external  vibratory  mwwage,  we  shall  certainly  be  at  a  loss  in  analyzing 
our  results, — whether  of  functional  gain  or  loss.  1  l>elieve,  therefore,  that 
if  we  are  endeavorinR  to  restore  the  normal  calibre  of  a  restricted  tube,  it 
is  best  to  jwistponc  other  local  treatment  until  we  are  aati-ified  with  the 
xnechatiical  widetung  of  the  tuln-,  and  arc  able  to  determine  what  runctiunal 
gain,  if  any,  has  resulte<l  from  this  change.  Following  this  plan,  and  weigh- 
ing resuJtfi  by  frequent  hearing  testa,  we  shall  ^i>on  know  definiteJy  (1) 
KTirhether  the  iwitient  in  being  lienefite*!,  and  (2)  to  what  particular  agent  a 
dcnion-sirabli'  improvement  is  due. 
Before  leaving  this  subject,  a  woni  must  be  said  as  to  the  constitutional 
or  general  management  of  the.'ie  ca-w-s.  I'ndonbtf'rfly  some  cases  of  chronic 
midille-ear  catarrh   have  a  cunstitutionat   basis   in  subacute  or  chronic 

Bout  or  rheumatism.  When  such  a  diathesis  can  l>e  determined,  the  care- 
it  physician  will  recognize  its  posii^ible  bearing  upon  the  tymjjimic  lesion 
^  the  importance  of  contititutional  remedies. 
Iq  n  majority  of  cases  it  is  difficult  or  impossible  to  trace  any  relation 
between  the  aural  disease  and  any  constitutional  disorder.  The  general 
treatment  often  narrow.*  it-elf,  therefore,  tv  a  regulation  of  the  patient's 
mode  of  life, — this  including  such  minutiie  aw  clolhiag,  diet,  use  of  tolmcco 
or  alcbolic  driuke,  liabits  of  opeu-alr  exercise  on  the  one  hand  or  of  over- 
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mt  if  they  have  any  raUfMil  relation  to  the  disua^o,  it  is  probably  an 
indirect  one  exerted  through  the  anspmia  and  lowered  physical  state  to 
which  tlicy  piive  rise. 

While  the  disease  is  sometimes  seen  in  patients  who  also  present  evi- 
dences of  tympanic  disca:^,  it  seems  prot>ahle  that  the  two  lesions  are  in 
most  casra  quite  unrehited.  Certainly  many  eases  of  uloKcieroHis  liave 
been  observeti  in  which  there  was  complete  absence  of  all  ciRjw  of  tympanic 
disease,  past  or  present.  As  to  whether  tympanic  disease  is  ever  the 
direct  cause  of  the  legion  under  discussion,  there  in  still  eomc  difference 
of  opinion,  with  the  consensus  of  opinion  steadily  turning  to  the  l»elief 
(hat  ottiwelerosis  is  a  pathuluKical  entity  never  secondary  to  a  tympanic 
kt<ion.    Iliis  quct<ti(in  ivill  he  n-ferred  to  later. 

I  While  it  is  conceded  to  be  a  di.^caac  of  middle  life,  usually  commencing 
after  the  twentieth  year,  Ktimer  has  shown  that  it  may  occur  much  earlier, 
recording  two  cases  from  his  own  practice  in  which  the  disease  wa.<i  pn\sent 
at  ten  years  and  fiftei-n  years  reHpiTtively.  Sex  seems  to  influence  predis- 
po!*i(ion  to  th«  exl*'iit  that  women  are  more  fre<:|uent!y  eufferers  than 
men,— ^.p.,  58.2  per  cent,  in  women,  41.8  per  cent,  in  men  (Denkor). 
tieredity  undoubtedly  plays  »n  ini|>ortani  part  in  the  spread  of  the  disease, 

haa  been  proved  by  Hanmiervchlag,  lioruer.  CJray,  and  othere,  who  have 
publishei)  family  trees  showinR  remarkable  reproduction  of  the  disea.<!e. 

Morbid  Changes  Ajffecling  the  Mobilitj/  of  the  Stapefi. — In  the  minds  of 
many,  (he  association  of  otosclerosis  with  bony  fixation  of  the  stapes  is  a 
fixed  idea;  henoe  the  determination  in  any  ca»e  of  8tape<lial  ankylosis  is 
apt  to  suggest  the  presence  of  otosclerosis,  it  is  obvious  that  such  de- 
ductions may  lead  to  faulty  dinsnosis. 

Firm  fixation  of  the  stapes  in  the  oval  window  or  niche  may  lie  caused 
by  many  conditions, — as,  for  example,  the  fibrous  l)ands  .•sometimes  re- 
sulting from  chronic  hypertniiihic  i:ilili.s  meilla,  which  may  give  rise  to  a 
very  high  denrt-o  of  Btapciiiij- vestibular  ankylosis.  Such  processes  have 
Ijeen  very  clearly  demonstrated  by  Politzcr"  and  others.  Another  form  of 
Ktapedittl  fixation  occasionally  results  from  middte-ejir  su])puration,  in 
which  mas.v-s  of  granulation  tissue  w-cupying  the  oval  window  rere»is  may 

tran.-'formcil  first  into  filirout*  tissue,  and  later  as  a  result  of  inflummatory 
ange.-*  in  ihe  surrounding  bone  may  even  be  converted  into  bone  (Pritch- 

)."    It  is  ree<lleas  to  say  that  such  ronditions  have  no  relation  to  true 
^Icrosis. 

PATHOLOor. — Otosclerosis  h  a  le»ion  origiiiatinR,  wo  far  as  we  know, 
n  the  bony  caj»sule  surruumllng  the  labyrinth,  and  varyinsin  its  mechanical 
rwults  according  to  the  region  chiefly  involved.  Occurring  in  the  region 
about  the  oval  window,  it  may  give  rise  to  <Kt.sification  of  the  annular  liga- 
mmt,  or  rather  to  itt<  absorption  and  replacement  by  bone,  with  resulting 
oneous  fixation  of  the  stapes.  In  other  recorded  cases,  the  morbid  pro- 
haa  involved  intra-lahyrin thine  structures, — e.g.,  the  spiral  membranej 

*PQliixer:    Diiwaaai  of  the  Eur,  p.  27(1. 
**I*ntr|ianl:  Fixalioo  of  Stapoi, Trans. Otol.  Society  United  Ktrutdom,  vol,  vli,  p. SO. 
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— and  thus  cau3<»d  deafness  without  ptwiucing  stapodial  fixation.  Fur- 
thprmorc,  since  foci  of  the  disease  have  been  oljserved  in  widely  wparalwl 
portions  of  the  pelroii;*  ixjne,  therf  can  In-  no  doubt  that  cliaracteri>lic 
changes  may  occur  in  partjt  of  the  [abyrinthine  rapsulc  not  closely  relatetl 
to  structures  essential  to  the  eoehlear  futn^tion,  in  which  caw*  the  iialient 
would  still  have  otosclerosis,  though  a  diagnosis  wouh)  not  be  made  on 
account  of  the  fortunate  absence  of  syuiiitonis. 

The  niorl)id  procesj  feenis  to  lack  any  of  the  characteristic  features 
of  an  inflammatory  process.  It  consists  essentially  of  the  ah.«orptinn  of 
the  old  bone  in  the  region  involve<l  and  its  replacement  by  new  sptm(y 
bone.  Thp  now  spongy  Iwne  is  charactertW'd  by  Haversian  canals  of 
abnnrtnal  widih,  aiuj  by  largr  nudulliiry  spaces  containing  ijuinenius 
niultinudear  cell«  and  large  thin-walk-d  l>loud-vessels.  The  new  bone  ia 
also  characterized  by  its  strong  affinily  for  ha*matoxylin  and  carmine  dyes. 
It  is  dilTcrcnliated  by  a  tlistincl  line  of  tlemarvation  from  the  i-urrounding 
healthy  bone.  It  may  retain  its  spongj*  character,  or  may  in  time  Ik*  con- 
verted into  dcnsi!  bone.  These  changes  may  occur  in  any  part  of  the  Itony 
capsule  of  the  labyrinth.  The  commonest  point  of  attack  is  that  portion 
of  the  labyrinthine  capsuh-  just  alwve  and  in  front  of  the  oval  window. 
Occurring  in  this  region,  the  u])per  and  anteric»r  niarginB  of  the  window 
undergo  the  characteristic  changes.  Absoqition  of  any  portion  of  the 
marghi  of  the  oval  window  cuts  olT  the  nutrient  supply  of  the  contiguous 
portion  of  the  annuhur  ligament  of  the  slaiH-s  (tlray).  The  ligament. 
therefore,  is  also  absorU'd,  its  place  Iwing  occui>ird  by  new  spongj'  bone. 
which  later  may  he  converted  into  compact  Imne. 

That  the  process  is  oneof  absorjition  of  the  normal  (rone  and  ii-s  replace- 
ment by  new  s|«}ngj'  iMtne.  rather  than  rarefaction  or  siKiiigificatJon  of  the 
old  Iwne,  is  clearly  shown  by  the  accompanying  llluslrations  IFigs.  143. 
144,  145).  Two  of  them  represent  cases  of  otoi'iclerotic  stapedial  ankylosis- 
In  each  it  is  s<-en  that  the  new  spongj'  bone  occupies  not  only  the  position 
of  a  previously  existing  normal  structure,  but  extends  far  Iteyond  its 
normal  lirntls.  It  ia  clear,  then>fore,  that  the  lesion  may  pve  ris4?  to  exoa- 
tos<-s  from  different  paita  of  the  bony  capsule.  These  growths  may  pro- 
trude exiernaHy  from  some  a.spect  of  the  promontory  encroacliing  uikhi  llie 
tympanic  s[ihci',  or  internally  into  the  vcslibuluui.  h'xtending  from  one  or 
both  walls  of  the  oval  niche,  this  rccesa  may  Iw  so  narrowed  as  to  lock  the 
stapes  in  an  immovable  grip.  Or  the  cartilage  covering  the  foot-plate 
of  the  stapes  may  l>e  alworbetl,  and  its  place  occupied  by  a  bony  growth 
extending  into  the  vestibular  cavity  (Fig.  144).  Obviou.^ly  stapeilud 
fixation  may  he  produced  in  two  way»,~i.r.,  (I)  by  oaseous  union  to 
the  margins  of  the  oval  window,  and  (2)  by  pre(«urc  of  l>ony  growths 
from  other  parts  of  the  labyrinthine  capsule  (Fig.  143).  Pulitzer  has 
reconled  a  ease  in  which,  in  addition  to  characteristic  changes  involving 
the  stapes  and  oval  window,  the  -«cala  vcstibuli  wa.s  eoinijletely  filled  by 
compact  bone.  Contemplation  of  the  character  of  the  lesion  is  enough 
to  convince  one  of  the  futility  of  local  treatment. 
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Fw-    t4X. ->ll«riJODIml  mrtion  tlirwigh  oral  wtailow  (rifbtl.  dxriilliu;  lUpadlal  foot-ptau. ' 
,  hiTil  t«ni  a(  FiKhlnn.     (After  Paul  MaDnm  ) 
A,  ***)>'  fo'dinl  biini*  la  n^on  u(  ■ntprinr  niaivin  u(  oval  wtiiilo*;  B.  (oni-plnl*  o(  •lapt*. 
fli»l«  iiarir  ■■  ani  invnlYvd.  our  !•  iW  miiiuUt  licainnnr  itMtrux**'      Hlapx*  ■■  ihvrvfun  nul  atiky- 
toHcl     CiaariakDtI>'  Ibon  U  ^mplftu  aUo{>by  u(  Caiti'a  ttrgan. 

place.  He  believes  that  tho  process  orifi^iiHt^s  not  iu  tliv  l>ony  i.'a|inule, 
but  in  the  layer  uf  cartilaf^iM^ells  lyitig  between  the  oHgiDiU  membranoua 
capsule  of  fetal  life  and  the  stummndinK  Iwny  capsule  later  dewloped 
from  the  ponuretive  tissue  of  th<'  skull.  AcfHiniiiiR  to  this  view,  otosclero- 
sia  is  in  reality  a  ])rocess  which,  while  abnormal  in  the  labjTinthine  capsule, 
U  iJie  rule  in  the  other  bones.    Tn  understand  this  theory'  we  niust  remem- 
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ber  that  the  bony  lab>Tinth  attains  approximat4*ly  it<t  maximum  sixe  at 
birth.  Thin,  of  cmirw,  ie  the  reverse  condition  to  that  govnming  the  other 
booes  of  the  skeleton,  which  from  birth  to  rnaturity  must  constantly 
increase  in  size  while  maintaining  their  prescribed  form.    This  process  of 
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Fw.  144.— RnriiDOial  •■  .<»li  ■ihiku  »Dif  bu«l  tura  -f  n>chlr*-     (Aft**  Puil  Muum*-) 

Tbm  ehBTMWrtnie  bonp  "in/i-t  tr<.  tt-o  ia  tk«  foot-pl»t«  ol  lh«  (Up«a.  «l««diBi  itwnca  la  (roBI 
ol  liaMriQr  border  i>I  ucbI  Bimlotr  tlirouKb  (hn  vaiira  thickiwH  d(  Ifao  co«b)oar  eapmlr  (o  ■(■  iBAff  Mr> 
loMa^  llnlni. 

The  |iiHirHaT  md  of  ih*  ■ui|(«lt>l  fooi-plai"  la  Btiunnuuily  ibirkviml  by  tti*  onlf  i««(h  of  ilia  a*« 
Ixiiw  mod  llic  umuliK  Uibiiicdi  ii  deatroyvd.  sivlnf  tiia  m  Ibla  )>alni  to  ooffi^eto  omm>im  ankyloBk 
Al  ItMt  aotcTiur  uiatsiii  u(  (he  iitmI  windto.  the  ■nniilu'  ltgal"'l>t'  Ibougli  bounded  ob  cllhar  Ma  by 
Btwiy  lornM-d  bon*.  elll]  penisU 

Tb«  kudiUiy  D*rTe  and  apirBl  tKu^liuii  aire  ftirapbwd. 

growlli  in  accompanied  by  a  continual  lossand  regeneration  of  tissue.  Simi- 
lar chaii«eK  occurring  in  the  fixed  and  dotiely  confined  bony  labyrinth  can 
not  fail  to  result  in  distortion  or  obHteration  of  normal  structures.  Sieben- 
manii's  theory,  while  never  generally  accepted,  seems  to  have  commanded 
the  respect  of  Korner  and  many  other  diatinguiabed  students  of  otology. 
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A  more  recent  hypothesis  is  that  advanced  by  Gray,  of  Glasgow," 
whu  ci>nnccts  the  leitioD  with  failure  of  the  local  blood  supply,  and  in  thia 
way  brings  it  into  some  etiological  n-hition  with  depressed  systemic  con- 
ditions, and  particularly  with  those  in  which  anfpmia  Is  a  prominent  feature. 
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PiO.    HS. — Uoriioatal  McliOD  lhruu(h  risht  oibI  riaiJow.     (After  Haut  MaDSjae.] 

Widcapraad  koiJ  cliwaetcnulir  Uonr  i-ltnniiM  Ktv  ■r^n  involvinK  Uio  looC-pUM  of  lh»  •t«pM.  Uia 
«>tira  thlckncM  al  the  coeliloKr  raiuuJr,  iitid  tlir  milrr  wall  of  Ibc  vnitiliulc.  Tb*  mora  liihUy  Maioed 
WMi  top  raw  St  \h*  cbADC*!  ol  Innjc  ilbadini.  the  tUik  o-rtAa  tbc  mare  reccct  proli{«nktio<i  ot  aim  boiif. 

TduI  dMiniallQB  oi  *iuiuUr  lisACDCiit  «nd  toinpiete  Diaeoui  utkyloiii  ot  ■(«p«dlB]  foot-pIkU  >rt 
•een  ■(  pgaMfkir  nKWa  »(  oval  window:  tli-B  Htno  procoas,  ttauuKh  lo  >  '«"*  kdvaeeed  »t>i|«,  bcloi  la 
•vUraoa  kl  the  aiiwrUtr  inucin  of  ttio  onU  oindiw. 

TbB  m«CDbr«aoua  rkbjrrinib  uu]  both  br«B«bM  ol  th«  kuditoo'  nam  «»  atraiihied. 


In  support  of  this  ^iew,  Gray  marshalK  the  following  facts:  (1)  the  well 
recof^nized  abfience  of  any  e\'idence.9  of  inflammatory  action;  (2)  the  char- 
acter of  the  initial  change, — t.e.,  absorption  of  bone  and  cartilage  through- 
out   small    circuniKcrihfd    areas  of   bone,   which   are  differentiated    by 

"Gray:   Tnuaaot.  Otol.  8oc.  railed  Kmgflom,  vo].  viJ,  pp.  7ft-re 
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well-morkcil  liiirfi  of  deniarcation  from  siirrtiunding  lipalthy  bone;  (3)  the 
deposition  nf  new  ^pongj'  bouc  to  replace  the  structtirns  which  have  been 
absorl>ed;  (4)  the  fact  that  this  nhaorption  without  inflamniaton*  reaction 
and  the  suljsw|ueril  replacpineiit  hy  sfn^tipy  tjutie  are  what  mipht.  be  ex- 
pectod  in  a  ti;>sue  in  which  the  l<,M-al  bluod  supply  had  faiJeti;  (5)  the  charac- 
ter of  arteries  supplyinR  bune,— £.c.,  that  <if  vt-sscb  incapable  of  changes 
in  caUbre  in  response  to  variation  in  arterial  force;  and,  finally,  (0)  the 
ftiiatomicn!  pcciitiaritics  of  the  Iwiny  capside,-  i.e.,  very  dense  l>one  in 
which  thf  culibre  (if  tho  Elaverhiati  eanalfl  \ti  much  smaller  than  in  any  uf 
the  other  bones  of  the  btxiy.  This  reduced  calibre  of  the  Haversian  canals 
increases  the  fricti*jn  which  the  heart  ai;tiotv  has  to  overcome,  (^ray, 
therefore,  believes  that,  when  for  any  reason  the  arterial  force  iy  marke<ily 
reduced,  and  particularly  if  the  quality  of  the  blood  is  pathologically 
cimngeil,  the  conditions  become  ripe  for  stagnation  of  the  blntid  in  the 
vessels  traversing  the  bony  capsule,  with  possibly  resulting  thrombo»is. 
Tlirambosia  in  these  miinite  vessels  effectually  cut«  off  the  blood  supply 
from  certain  circum-tcribed  areas  of  bone,  in  which  con»e<iuently  are 
inaiiRUratcd  the  charact<Tislie  ehaiiKCH  of  the  dificase.  (!ray  holds  that 
thi*  theory  explains  in  pait  the  greater  pre<ii.iptwit!(Hi  of  women  to  the 
disease,  women  licitig  more  KuhjVct  than  men  to  various  forms  of  amemia. 
It  does  not,  on  the  other  hand,  coincide  with  the  strong  influence  which 
heredity  is  known  to  exert  upon  the  incidence  of  the  disease. 

SiMp-mMS  ANU  niA»isoj>i!^. — All  observern  agree  that  a  |>erfeetly 
uncomplicated  case  of  olosleerosis,  with  bone  changes  confined  to  the 
stapedio-vestibular  region,  is  easily  diagnosticated.  There  are  in  the  main 
but  two  varieties  uf  the  disease  which  present  special  difficulties  of  diag- 
nosis.— namely:  (I)  oto-selcndsi?  with  fuci  of  disease  sn  distributed  a.1  to 
involve  directly  the  cochlear  islructun's,  and  (2)  otosclerosis  complicated 
by  chronic  catarrhal  otitis  media.  We  shall  begin,  therefore,  with  the 
eympioniH  which  cliaracterize  the  leBiim  in  the  most  uncomplicated  form, 
— via.,  ot'wclerosi!*  with  deafness  dependent  upon  fixation  of  the  stapes. 

history. — In  charactiristie  envies  there  is  usuidly  a  history  of  very 
gradual  development  of  symptoms.  Fre(|Uenlly  there  are  no  intercur- 
rent diseases  or  disc>rdew  with  whicli  the  patient  associatty  his  aural 
complaint.  If  the  lesion  is  advanced,  both  cars  are  almost  invariably 
involved.  /Vccording  to  Bezold,  the  lesion  is  bilateral  in  88  percent,  of 
caws.  In  the  early  stages,  liowever,  evideiuTs  tif  the  disease  may  be  con- 
fined to  one  ear.  Frequently  the  ear  in  which  symptoms  appear  last  is 
the  one  in  which  the  progress  of  the  lesion  is  subsequently  most  rapid  and 
ihe  deafness  or  impairment  most  pronounced.  The  history  may  lie  aliso- 
lutrly  negative  as  to  catarrhal  or  suppurative  conditions  having  involved 
the  tympanic  cavities.  In  a  word,  there  may  be  no  account  of  any  con- 
ditions within  the  nose  or  nasopharynx,  or  In  the  Eustachian  tubes,  with 
which  the  aural  lesion  can  bo  in  any  way  associated. 

SifmiMom«.-~The  patient  usually  complains  of  two  symptoms, — namely, 
impaired  hearing  and  tiniulus  aurium.    Either  one  muy  be  the  first  to 
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attract  his  attention,  though  impairtnc^t  of  hearing  is  probably  always 
the  first  sy-mptoin.  It  is  conceivable  that  an  adventitious  subjective  sound 
might  disturb  the  patient  while  moderate  recession  of  the  normal  hearing 
power  might  escajM!  his  notic**.  'Hiis  ))rul>ably  explains  the  occassional 
statement  that  tinnitus  was  present  long  before  the  hearing  Ijecame 
impaired. 

Deafness. — The  impairment  of  hearing  is  frequently  bo  gradual  in 
its  advance  as  to  bn  fairly  pr^mounn-d  before  the  patient  is  fully  awarfl 
of  his  fiiiirtional  lo&s.  In  the  early  stages  the  impairm<-nt  of  hearing  may 
be  manifested  by  slight  losw  of  auditory  acuteness  for  the  watch,  acoiimeter, 
and  the  converKatiunid  voice,  and  l»y  very  slight  increai*e  in  bearing  by 
bon«  conduction.  Thus,  the  sound  of  a  vibrating  tuning-fork  in  contact 
with  the  mid-line  of  the  skull  may  eeem  louder  in  the  ear  first  affected,  or 
in  the  one  in  which  the  lesion  i^  more  tirnily  implanted. 

In  advanced  stages  of  the  disease,  the  hearing  t<^t8  ^ve  the  following 
fairly  definite  reaction:  The  iM-aring  diNtanci-s  for  the  watch,  the  acuu- 
met«r,  and  for  the  whisper  and  conversational  voice  are  verj'  considerably 
reduced.  The  lower  tone  limit  is  always  elevateil,  and  lose  of  hearing  for 
progressively  higher  tones  in  the  musical  wrale  usually  advances  with  the 
progress  of  the  lesion.  The  perception  of  the  higher  musical  tones  is,  on 
the  other  hand,  well  maintained,  and  the  upper  tone  limit  may  be  aliso- 
lutely  normal.  The  period  of  hearing  l>y  Imne  conduelioii  is  always  defi- 
mtely,  and  u-sually  very  considerably,  prolonged. 

This  brings  us  to  Bezold's  triad  symptom  complex,— viz.,  (a)  loss  <rf 
hearing  for  the  lower  musical  tones,  (b)  pru]onge<l  period  of  hearing  by 
bone  conduction,  and  (c)  negative  Itinn^.  Bezoltl  claimed  that  the  pres- 
ence of  this  sjTidrome,  in  cases  presenting  no  evidences  either  of  tympanic 
disca.sc  or  of  disease  of  the  auditory  nerve,  could  be  positively  relied  upon 
as  pointing  to  otn.sclerosi.<  with  .•stapedial  fixation. 

As  a  corrolwralive  measure,  Gellt's  Uvi  should  l)c  applied.  If  conden- 
sation of  the  air  in  the  auditorj'  meatus  exerts  no  influence  upon  the 
intensity  witli  which  sound  i-s  heitrd  through  the  crniiiiil  bones,  the  diag- 
nosis of  stapedial  fi-xation  is  strongly  confirmwl. 

Tinnitus  Attrium.—Thorc:  is  no  aural  disrase  in  which  the  subjective 
sounds  are  more  constant  or  persistent.  Fortunately,  there  are  many 
cases  in  which  the  patient  is  apparently  not  greatly  di.sturbed  by  them, — ■ 
either  by  reason  of  (heir  mmlerate  jnten.sily  or  from  the  fact  that  custom 
and  possibly  a  strong  nnll  enable  him  to  ignore  them.  In  other  caaea 
head  noises  are  the  inutit  distressing  feature  of  the  disease,  sometimes 
rendering  life  a  burden.  Unlike  the  inipairnicnt  of  hearing,  the  head 
noises  arc,  fortunately,  subject  to  periods  iifeomjiarative  amelioration,  or 
at  least  to  periods  during  which  the  patient  is  le.*^  disturbed  by  them. 
There  is,  however,  no  promise  that  they  will  disappear  as  the  diseasel 
advances;  and  if  the  lesion  is  confined  to  the  region  of  the  ova]  vtnndow, 
they  are  not  unlikely  to  increase  aa  tlie  hearing  power  recedes.  This,  in 
the  writer's  opinion,  constitutes  one  of  the  most  alarming  possibilitiea  0(1 
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this  dreadful  discasp.^a  pt)ssihility  \vhicli  with  nervous  or  mentally 
unstalilc  imiividuals  may  far  outweigh  Ibu  serious  one  of  prospective  loss 
of  iH-arinR. 

Verliffo. — While  vertigo  is  not  a  particularly  prominent  ftature  of  the 
disease,  moderate  diMinrss  is  complaini'd  of  in  a  certain  proportion  of 
cases  (22  pt-r  «ent.,  Bczold).  It  usually  docs  not  amount  to  more  Uian 
slight  subjective  vertigo,  lasting  but  a  few  momenta;.  In  others,  it  asgumes 
fto  sfverc  a  character  as  to  overbalance  all  other  symptoms,  ajid  to  justify 
even  the  mo^t  drastic  surgical  measurett  for  ihf  relief  (I^ke). 

Paracusis  WiUiitii. — This  con^tition  has  already  been  describwl  as  an\ 
occasional  symptom  of  hjijcrplastio  otitis  metlia  with  fibrous  fixation  of 
tho  stajjca.    It  is  a  much  more  frequent  phenomenon  of  otosclerosis  unac- 
companied by  disease  of  the  auditory  nerve. 

The  next  step  is  the  examination  of  the  ears  both  by  inspection  and 
by  catheter  infintion.  Inflation  usually  reveals  a  tui>c  of  normal  calibre, 
and  in  practically  without  influence  upon  the  deafness,— i.e.,  no  note- 
worthy improvement  results  as  in  the  case  of  chronic  catarrhal  otitis 
media.  This  is  an  in3]}ortant  diagnostic  point.  If,  in  addition  to  this,  the 
dnim  nienibrancs  are  seen  to  occupy  approximately  their  normal  position 
and  to  present  no  changes  characteristic  of  chronic  middle-ear  disease,! 
the  <iia)i;nosi3  of  otosclerosis  may  be  regariled  as  prove*!. 

There  is  one  ph\'sical  wgn  which  is  regardivl  as  more  or  less  strongly 
indicative  of  otosclerosis, — viz.,  tlie  presence  of  a  reddish  or  pink  blush^i 
Been  upon,  or  rather  through,  tho  membrana  tcnsa,  usually  behind  the 
umbo  (^-hwartze).  It  is  in  many  cases  atisent.  When  present  it  is  sup- 
posed to  be  due  to  congestion  of  tlie  mucous  membrane  covering  the 
promontorj',  secondary  to  jiatliologiral  changes  in  the  bone  beneath. 

Before  leaving  this  subjcK:t  the  writer  wishes  to  revert  for  a  moment  to 
a  considrration  of  Bczold's  s>-ndrome,— via.,  prolonged  hearing  by  bone 
conduction,  elevation  of  the  lower  tone  limit,  and  rcverswl  ratio  Ifetween 
bearing  by  air  conduction  and  Ixine  conduction.  This  combination  is 
present  al»o  in  any  tympanic  lesion  giving  rise  to  stapedial  ankylosis.  It  is, 
therefore,  of  special  value  as  pointinK  to  otoaclerosiM  only  in  cases  in  which 
tympanic  disease  can  be  definitely  excluded.  Since  disease  of  the  auditory 
nvTve  regularly  results  in  reduction  of  hearing  by  Imno  conduction,  Beaold's ' 
[ij'Tidrome  must  be  lost  or  changed  whenever  the  lesion  involves  the  cochlear 
filaments  of  the  ner\'e.  It  is,  therefore,  of  ctmsiderable  value  in  dctermin- 
inB  whether  the  lesion  is  confined  to  the  stapcdio- vestibular  region  or  is  bo 
distributed  as  to  involve  also  the  cochlea. 

To  epitomize:  The  characteristic  features  of  the  disease  may  be  summed 
up  as  follows:  History  of  hereditary  predisposition  (frequently  obtain- 
able); history  of  very  gradual,  but  progressive,  bilateral  impairment  of 
hearing,  not  subject  to  marked  variations  in  response  to  ejrternal  condi- 
tions; tinnitus  present  and  usually  persistent;  paracusis  present;  absence 
of  pbytical  signs  of  chronic  tympanic  disease;  patent  Eustachian  tubes; 
catheter  infiatioa  followed  by  little  or  no  real  functional  gain.   DeafneflS 
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characterized  by  auditor^'  failure  for  low  musical  tones,  upper  tone  limit 
romaining  normfil  or  nearly  so ;  hone  conduction  increased ;  Rinn^  negative. 
Intensity  of  sound  as  conveyed  through  the  cranial  l«)nes  uninfluenced  tiy 
compression  of  air  in  auditory  meatus  (Gell6).  With  such  a  picture  the 
physician  who  fails  to  recogniEe  otosclerosis  with  stapedial  fixation  is 
certainly  not  a  practical  otolonis^t. 

OlosclerosU  with  Involvement  of  the  Cochlea. — In  describing  the 
pathology  of  utoKcleroHiw,  It  was  pointed  out  that  the  disease  may  attat^k 
any  ])ortion  of  the  labjTiuthine  capaule;  and  that,  while  the  region  of 
predilection  is  found  In  the  immediate  neighborhood  of  the  stapedio- 
vestibular  articulation,  the  lesion  may  be  so  distributed  as  ali*o  to  involve 
the  intracoehlear  stnicturcs.  In  this  way  may  be  inauguratt.-d  change:; 
affecting  the  cochlear  nerve  filament*,  leading  to  many  of  the  s>'mptom» 
characteristic  of  a  primary  nerve  lesion.  Oliviously  such  extension  of  the 
disease  mut^t  produce  some  modification  of  the  clinical  picture. 

Symptoms. — For  emphasis  and  comparison,  let  us  consider  first  a  case 
of  otosclerof^is  with  extensive'involvemrnt  of  the  cochlea  and  in  which' 
fixation  of  the  titupes  ha8  not  taken  place.  As  in  the  type  first  described, 
the  patient  usually  cnmplainB  of  impaired  hearing  in  both  ears,  and  sub- 
jective noises.  The  deafness  is  at  first  very  gradual  in  its  advance,  but 
later  may  be  subject  to  very  marked  perindicil  changes  for  the  won»e, — - 
i.e.,  loss  of  hearing  which  is  never  then^after  regained.  The  tinnilua  is 
usually  a  distressing  symptom.  It  may  be  very  persistent,  or  may  become 
less  severe  with  the  progre^  of  the  disease,  finally  subsiding  as  the  patient 
approaches  aijsotute  deafness.  This,  however,  is  not  invariable,  cases 
having  been  recorded  in  which  patients  have  [)ecome  alxtolutely  deaf  yet 
continued  to  suffer  from  the  most  distressing  bead  noises.  Paracusis 
Willisii  is  not  present.  There  may  be  no  history  of  past  or  present  tym- 
panic lesions  having  any  etiological  relation  to  the  dit^ease. 

Examination  of  the  ears  reveals  conipariitively  normal  drum  mem- 
brane8,-~f.c.,  drum  nu-mltranes  fairly  nortnal  in  position  and  showing  no 
marked  Hructural  changes.  The  characteristic  red  "blush"  l>ehind  the 
umbo  may  or  may  not  be  present.  The  Eustachian  tubes  arc  patent,  and 
cathet<>r  inflation  exert*  no  influence  on  the  hearing. 

Dfii/ru'Ms.- — In  advanci'd  fti.!igcs  tlic  hearing  tests  show  the  folinmng 
characteristic  changes:  The  lower  musical  tones  may  be  well  pcrcciviHl 
and  the  lower  t^fme  limit  but  little  changed  or  practically  normal.  The 
upiwr  lone  limit  is  lowered,  and  all  the  higher  tones  are  heard  with  re- 
duced inten«ity.  The  period  of  hearing  by  bone  conduction  is  reiluced, 
and  Rinn6  remains  positive  or  normal.  liezold's  triad  syndrome  is  thcn*- 
fore  alwent. 

Hartmann'a  Differential  Point.— A  rather  striking  differenttal  test, 
based  upon  the  normal  hearing  perioda  for  the  different  tuning-forks  by 
aerial  condurtiim,  was  first  announced  by  Kd.  Unrtmann.  lie  found  in 
lesions  involving  the  cochlear  nerve  not  ojily  that  the  higher  tuning-forks 
were  heard  during  a  much  shortened  pciiod,  but  also  that  the  relative 
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curiBLlment  as  compared  n*ith  the  normal  heariuK  periods  horomp  progrethg 
sivrly  more  mjirkr/l  as  wp  aaccmi  in  thr  musiriil  s<'.'ilp.  Kxactly  the  revof 
is  the  rani'  with  oUisclcrosis  coiifmcd  to  ihn  stajK-'tUu-veHtibuliir  region. 
The  experiment  may  i^  stated  briefly  as  follo^-s:  In  otcwclt^rosis  confined 
to  the  stapedio-vcetibular  atructurfs,  the  hearing  periods  are  greatly 
reduced  for  the  low  musical  tont-s,  l>nt  Rradtiiitly  approach  the  normal  as 
we  axcend  in  the  musical  wale.  In  otosrlcrosis  wHth  involvrment  of  the 
cochlear  nnr^'e  (the  9ta|)cs  remaining  mobile),  the  hearing  periods  ari; 
progre.-^sively  reduced  as  we  ascend  from  the  lower  to  the  upper  en<l  of  the 
musical  scalp. 

In  the  alxive  we  have  taken  two  extreme  t.s-pcs  of  the  diwase  in  onier 
to  bring  out  irmre  clearly  and  graphically  the  clinical  features  characti'r- 
istic  of  stapeilial  aIlky!o^iM  on  the  one  han<I,  an<l  di??turbance  of  the  coch- 
h-ar  niT\'e  on  the  other.  In  a  majority  of  case^.  however,  in  which  poftt< 
mortem  findings  have  demonstrated  the  presence  of  intracochlear  disease, 
there  hiive  hern  coimridcnt  change.-*  in  the  region  of  the  oval  window  result- 
ing in  lixalion  uf  the  ^itajM^s.  It  \s  clear,  therefore,  that  wo  yliall  find  in 
many  cases  functional  reactions  characteristic  l>oth  of  stajws  ankylosis 
and  of  dif<ease  of  the  cochlear  nerve.  Thus.  Iwth  upin-r  and  lower  tone 
hmiti*  may  be  curtailed,  and  the  tendency  to  increase  in  bone  conduction 
commonly  resulting  from  stapediiil  fixation  may  be  euunt^Tacted  by  the 
cochlear  lesion.  With  such  contratiictor>'  reactions,  it  may  be  difficult  to 
differentiate  between  otoi»clemsi«  and  a  lesion  primarily  involnng  the 
cochlear  bnmeli  of  the  auditory  nerve.  Ah  bearing  upon  such  a  problem,  a 
pa-i-^ible  hi»t«ry  of  heredity,  a  history  of  gradual  bilateral  onset,  and  the 
detenu i nation  by  finictional  tents  of  greiiler  disturtjance  of  hearing  for 
the  lower  musical  tones  than  would  ordinarily  result  from  a  primary  nerve., 
lesion,  may  aid  us  in  reaching  a  currect  diagnosis. 

The  course  of  the  disea.se  varies  greatly  in  different  eawB.  In  some 
ca.«es  the  diKea«e  progre.tse«  rapidly  from  the  start,  learling  within  a  com- 
paratively short  period  to  very  marked — sometimes  to  profound — tii'afne«s. 
Such  rapid  advance  in  .the  lesion  and  it.9  resulting  deafness  has  been  ob-' 
served  In  occur  with  greater  frequency  in  patients  suffering  also  from 
constitutional  8>i>bili8.  Politser  states  that  women  sufTering  from  ot«- 
sclen>»^i9  often  show  a  considerable  permanent  increase  in  the  deafness  with 
each  childbirth.  When, without  intercurrentconslitutional  dittease,  (heaum 
disease  runs  a  particularly  rapid  course,  the  inferrmcc  seems  admissibia' 
that  the  lesion  is  so  distributed  as  to  involve  early  the  perceptive  mecha- 
nism proper.  Fortunately,  there  is  a  large  clajw  of  cases  in  which  the  disease 
is  very  gradual  in  its  atlvaiiee.  In  tome  cases  yi'ars  may  elap.-^  without 
apparent  progress  in  the  lesion.  To  this  extent,  however,  the  prognosis 
ia  always  bad, — namely,  that  individuals  in  whom  the  lesion  has  produced 
marked  impairment  by  middle  life  will  probably  in  old  age  reach  a  ver 
distres.sing  grade  of  deafness.  The  most  hopeful  jirognosis  Iwlongs  to  those 
cases  in  which  the  disease  develops  late  in  life,  or  rather  in  which  the  fimc- 
tional  disturbance  then  demonstrable  is  of  moderate  grade.    Such  a  ca«6 
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may  be  bo  gradual  in  its  advance  as  to  bring  the  patient  lo  old  age  without 

disai>!iiic  tlfafiiejy-. 

Otosclerosis  Complicated  by  Chronic  Catarrhal  Otitis  Media. — 
Whi;ii  cliriinir:  catarrhal  otitis  media  ew-xists  with  otosclerosis,  the  one 
lesion  may  so  obscure  the  other  that  a  positive  dia(5n*>sis  of  tlie  two  condi- 
tions can  not  Ih'  tiiade.  Certainly  such  a  diaKnosis  in  f|uitf  im|)ossifile  as 
a  result  of  a  ."finRleexaminalioit,  no  matter  how  cart-ful  this  fxanii nation 
may  be.  As  pointinp  to  otosclerosis  we  may  in  some  cii-ses  have  the  fol- 
loning  somewhat  indefinite  facts, — viz..  (1)  the  deafnttss  may  be  more 
prononnce<l  than  would  he  expected  from  thp  tympanic  lesion  alone,  and 
(2)  local  treatment  may  exert  lesjs  inflin-nee  upon  the  symptoms  than  would 
be  expert^'d  in  uncomplicated  tympanic  disease.  With  well-marked 
evidences  of  tympanic  diM-ase  tlie  early  stages  of  otoKclerosis  can  not  be 
diaRntwlicated. 

The  opinion  expressed  by  Whiting,  that  profound  deafness  is  al^^'a>'s 
due  lo  labyrinthine  or  nerve  diseaw.  19  a  belief  prol>ably  j-uhconsciously 
held  by  most  otnlopift'*.  With  respect  lo  tympanic  di.-*eflse,  there  is  a 
degree  of  deafness  which  probably  is  never  reached  unless  the  movements 
of  the  Ptapes  within  the  oval  niche  or  window  are  mechanically  restrained. 
Perwinally.  I  In-lieve  that  a  reversed  Rinii*^  always  means  stapes  fixation. 
But  with  the  phyMcal  evidences  of  chronic  non-suppurative  tympanic 
disease,  whether  a  negative  Uinnt?  points  tu  libruus  irumobdizatiun  or  to 
osseous  union  resulting  from  otoxclerosis.  is  a  question  which  is  not  always 
soluble. 

Tkeatment. — If  we  accept  Siebenmann's  theory  that  the  disease  is 
simply  an  abnormal  stage  of  ilevelopmeut,  all  treatment  seems  nselcw. 
If  wc  agree  with  Gray  that  the  disease  may  be  in  some  degree  dependent 
Upon  depressed  systemic  conditions  giving  rise  to  anspmia,  the  prospect 
foenia  mure  favorable.  In  its  most  typical  fomi,^i.t'.,  otosclerosis  wittiout 
evidencesof  tymi>aniediseai>ie,^I  can  see  no  possible  influence  which  local 
therapeutic  measures  can  evert  upon  the  progress  of  the  lesion.  The 
occasional  statements  of  well-known  otologists  as  to  cases  of  otosclerosis 
which  have  res|«mded  favorably  t^i  local  treatment  are  probably  to  be 
regardeii  as  cases  of  mistaken  diagnosis.  Such  experiences  are  not.  how- 
ever, lo  be  altogolher  ignared,  since  they  serve  to  emphasize  two  facts, — 
viz.,  (1)  that  cases  of  deafness  a])parently  traceable  to  otosclerosis  are 
sometimes  on  further  invcj^tigation  found  lo  be  ca>e«  of  temjwrary  deafness 
dependent  upon  transient  causes,  which  yield  readily  to  local  tn^atment; 
and  (2)  that  the  deafness  of  otosclerosis  is  sometimes  markedly  increased 
by  certain  olwcure  but  transient  conditions  witliin  the  tympanum,  such 
cases  shotting  rapid  improvement  as  a  result  of  local  treatment.  Aa 
illustrating  the  class  just  referred  to  may  be  mentioned  the  following  ex- 
perience of  the  writer:  A  ])Htient  referred  to  bini  by  another  physician 
gave  a  history  of  slight  impairment  of  liearing  of  two  or  three  years'  stand- 
ing wliich  had  recently  become  very  marked  In  the  left  ear.  Both  drum 
membraneswerepracticalty  normal  in  appearance.  Functional  tests  showed 
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in  the  left  ear  a  typf>  of  partial  deafness  charactensUc  of  t]i8tur1>ed  sound 
ounduction.  Little  or  no  improvement  resulted  from  the  6r$t  inflation. 
As  a  result  of  tlicse  6ntlinKs  a  l^-ntativp  diagnosis  of  otosclerosis  was  made, 
the  patient  beinu  aiivisi'd  to  submit  to  a  short  coun^e  of  treatment  in  order 
to  prove  definitely  the  ehararter  of  the  disease.  To  the  wTiter's  surprise, 
the  hearing  ver>'  rapidly  improved  under  the  plan  of  trratment  usually 
employed  in  ehronic  catarrhal  otitis  media,  soon  reaching  a  dcgre*-  of  aciite- 
ness  which,  though  slightly  liejow  the  normal  standard,  might  l)e  regarded 
as  little  mure  than  the  physioloRical  inipairnient  due  to  his  fifty-five  years. 
In  IhiK  cnae  the  writer  did  not  flutter  himself  that  he  had  relieved  a  case 
of  otosclerosis,  but  rather  that  he  had  relieved  some  transient  condi- 
tion within  the  tympanum,  the  nature  of  which  he  had  not  been  able  to 
determine. 

Leaving  such  exceptional  cas^s  out  of  our  consideration,  we  must  come 
back  to  the  regrettable  fact  that  otosclerosis  ia  a  lesion  which  ordinarily 
is  not  helped  by  local  treatment  of  any  kind.  Catheter  inflation  uj"jally 
reveals  open  tuU-s  and  to  soriie  exti-nt  exercises  the  drum  mprahranes,  l»ut 
can  have  no  influence  U]nm  the  progress  of  the  disease.  Pulitzer  states 
that  vihratorj'  massage  through  the  external  auditory  meatus  is  of  value 
in  the  early  stages  of  the  disease, — i.e.,  before  osseous  union  between  the 
foot-plate  of  the  stapes  and  margin  of  the  oval  window  ha**  taken  place. 
He  also  recommends  the  administration  of  ioditle  of  [wtasHiinn  in  5-grain 
doses  three  times  a  day.  this  to  be  continued  through  25  or  30  days,  and 
tu  l>e  repeale<l  two  or  three  times  during  the  year.  Politzer  believes  that 
tins  periodic  uw  of  the  iodides  helps  in  beginning  otosclerosis  tu  stay  the 
progress  of  the  disease, 

Siebenmann  advocated  small  doses  of  phosphorus,  to  be  given  more  or 
less  continuously  over  a  period  of  years.  It  is  worthy  of  note  that  neither 
the  iodide  of  potassium  nor  the  pho»:phr>riis  was  expected  to  result  in 
improvement  of  hearing,  but  simply  to  retanl  the  progress  of  the  disease. 
Couple  this  fact  with  the  stiitetiieiit  of  Bezolil  lluit  a  large  immWr  of  casps 
lieconie  stationary  with  only  moderate  impairment  of  hearing,  and  we 
have  a  commentary  on  the  difficulty  of  determining  the  real  value  of  these 
or  other  drugs  in  this  disease. 

While  otosclerosis  if*  a  disease  for  which  local  treatment  promiitps  little, 
there  is  much  that  can  be  done  for  such  a  patient.  In  the  first  place,  we 
are  able  in  many  eases  to  assure  hin»  that  his  deafness  will  in  ail  pr»>bability 
be  ver^  gradually  progressive,  and  that  it  may  never  reach  a  degree  inter- 
fering seriously  with  his  Ufiefulness.  Tliere  is  no  question  that  much  need- 
less suffering  has  been  caused  in  txTtain  cases  by  a  frankly  unfavorable 
p^ogno^is.  the  correctness  of  which  has  been  disproved  by  sulwiequent 
events.  The  writer  has  under  his  care  a  patient  for  whom  another  aurist 
eight  years  ago  predicted  rapidly  progressive  lo»s  of  hearing.  And  yet 
during  the  past  eight  years  this  man's  hearing  has  not  changed  demon- 
strably for  the  worse,  and  during  this  period  he  ha^i  lieen  able  to  accomplish 
a  very  considerable  amount  of  useful  work.    I  Wlieve,  therefore,  that  when 
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tbe  hearing  is  only  moderately  impaired,  we  should  acquaint  the  patient 
with  the  nature  of  the  leeion  only  to  the  extent  of  malunft  him  appreciate 
the  importanpe  of  carrj'ing  out  Kuoh  gonrral  provisions  as  may  seem  heat 
for  him,  and  that  their  neRli?ct  carries  distinct  danger  of  serious  deafness. 

There  is  probably  no  disease  in  which  hygienic  meawireH  and  a  wis© 
regulation  of  the  patient's  mode  of  hfe  are  of  more  importance  than  in 
otoeclerosis.  This  view  at-enis  admiwtible  when  we  consider  the  following; 
facts;  It  tsknoft-n  that  ronstitutiontd  syphilis,  if  not  a  CHu;<e  of  tlie  difeasc', 
is  at  least  a  factor  influencing  it!<  rapid  advance;  that  ansemia  influences 
its  progress;  that  with  women  the  orisrt  of  the  disease  seems  frequejitly  to 
bf(  ajwoeiatA'd  with  the  age  at  which  they  are  most  subject  to  chlorosis; 
that  women  suffering  from  otosclerosis  commonly  show  a  definite  advance 
of  the  h-sion,  sk  evidenced  by  permanent  increase  iti  deafness,  after  each 
childbirth.  Presumably  tliej*e  contlitions  influence  the  disease  either 
through  lowered  vitality  or  through  the  anipmia  which  is  their  common 
characteristic.  If  these  tlepressed  constitutional  conditions  hapten  its 
'•<lvance,  it  seems  a  logical  deduction  that  by  the  revcme  proccAt,  of  build- 
ing the  patient  up  to  his  maximum  of  physical  health,  wc  may  to  some 
extent  hold  the  disease  in  aWyance. 

There  is  no  doubt  that  overwork,  muntal  or  physical,  the  strain  of  busi- 
yieaB  anxieties,  excessive  confinenient  to  bu»(inie«s,  unrelieved  by  regular  hours 
Sf  exercise  in  the  open  air,  may  unfavorably  influence  the  disease.  As 
nearly  as  the  indivitlual'it  circumstances  admit,  it  should  be  insisted  upon, 
therefore,  that  his  business  activities  be  brought  within  reasonable  limits, 
and  he  should  \*c  made  to  understand  that  any  indulgence  in  Nuch  business 
excesses  may  in  the  end  be  paid  for  dearly  by  srriou!-  loss  of  hearing. 

Tolmetro  and  aliwliol,  when  they  Influfnce  the  hearing  injunuunly,  do  ao 
chiefly  through  their  action  upon  the  auditory  nerve.  It  is  clear,  therefore, 
that  excessive  sniuking  or  drinking  may  have  disastrous  results  in  a  lesion 
in  which  the  end  organs  of  the  nerve  may  be  maintaining  their  functitm 
under  eonditiomi  which  have  already  become  abnormal.  Tobacco  and  alcohol 
should,  therefore,  be  indulged  in  only  with  the  greatest  morieratiou. 

DnigB,  other  than  such  tonics  as  may  be  occasionally  indicated,  have 
littJe  or  no  specific  vahie  in  ot^jsclerosis.  The  palh-nt  should  be  instructed 
that  quinine,  the  salicylates,  and  most  of  the  coal-tar  derivatives  induce 
intra-labyrinihine  congestion,  and  are  under  ordinary  conditions  distinctly 
contra-indicated. 

Gray  places  great  emphasis  upon  the  importance  of  combating  aniemia 
in  any  form;  and  it  may  be  that  periodic  blood  examination." — particularly 
among  women  suffering  from  otosclerosis — might  suggest,  measures  which 
would  prove  of  value  in  nuiinlaiiiiiig  these  patients  In  the  Ixtit  condition 
(or  combating  the  ailvance  of  the  aural  legion. 

Dr.  .1.  A.  Stucky  of  Lexinpion,  Kentucky,  Ijelicvea  an  important  factor 

in  the  progress,  if  not  in  the  causation,  of  otosclerosis  to  be  the  circulation 

in  the  blood  of  toxins  resulting  from  errors  of  diet.    He  has  recorded  his 

experience  with  a  series  of  coses  which  he  has  had  under  observation  during 
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many  years,  and  in  which  he  is  convinced  that  sj'stemic  care  in  preventing 
this  form  of  auto-intoxicatioa  has  played  an  important  r6le  in  staying 
the  proRfess  of  t  he  disease. 

The  jjatient  i^houhl  he  8«H>n  frum  tiitie  to  time,  and  the  hearing  retest«d  in 
order  to  determine  the  projirejw  or  the  comparative  quiescence  of  the  leaion. 
It  ia  of  course  particularly  important  that,  any  catarrhal  condition  within 
the  tubes  or  tympanic  cavities  should  have  prompt  am)  efficient  treatment. 

The  plan  atmve  outlined  suggests  in  a  genera]  way  what  seems  to  the 
writer  the  best  way  of  caring  ior  these  patient*;.  While  active  local  treat- 
ment is.  as  a  nile,  not  indicated,  it  is  important  that  the  patient  shotild 
consider  hiniwlf  coiwtantly  under  the  care  of  a  competent  aurist.  By 
this  is  meant  I  hat  he  should  return  at  stated  intervals  for  examination 
and  advice.  This  shiflH  the  n'sponsibility  of  his  condition  from  his  own 
shoulder!*,  and,  what  is  of  considerable  importance  in  these  caj-es.  elimi- 
nates the  risk  of  much  useless  and  jHissibly  harmful  treatment  by  ignorant 
or  un.scrupuIouf  practitioners. 

In  what  ha?  been  said  above,  the  writer  has  had  in  mind  the  rather 
large  vhav  of  ca.H-s  in  wliieli  the  hearing  it^  only  moderately  impaired,  the 
Jwioii  U'iiig  apparently  quiescent  or  very  slowly  progressive. 

There  is,  unfortunately,  another  claii«  of  patients, — i.e.,  those  whose 
deafness  is  either  prosressing  rapidly  from  bad  to  worw,  or  whose  bear- 
ing is  already  sn  far  Icwt  as  to  render  conversation  exceedingly  diffi- 
cult or  ijnptjssihle.  Such  patient-s  should  be  told  frankly  of  the  incur- 
able nature  of  their  disease,  and  encouraged  to  make  use  of  artificial 
aids  to  hearing.  The  very  best  advice  that  can  l)e  given  to  such  & 
patient  is  that  he  apply  himself  diligently  under  the  ad\ice  of  a  eom- 
jn'tent  teacher  tt)  the  task  of  aet^uiring  the  art  uf  lip-reading.  Only 
in  this  way  can  he  rub  hts  infirmity  of  it«  most  unbearable  hardship,— 
that  of  practical  isolation  among  hi.t  fellows. 

Surgictti  Mmsures  for  the  Relief  of  Deafness. — Before  leaving  this  sub- 
ject, a  word  must  he  said  as  to  the  various  surgical  measures  which  havoj 
iH'cn  projHwd  from  time  to  time  with  the  jiurpof^e  of  n-lie-ving  ossicuh 
ankylosis  and  thereby  improving  the  hearing.  They  may  be  mentioned 
in  the  following  or<ler: 

1.  Mobilization  of  the  stapes  by  passive  movements  by  means  of 
instruments  intrmluced  through  a  wimlow  in  the  drum  membrane.  The 
best  openiuK  is  secured  by  a  horst^ihiH'-shaped  incision  in  the  postcro- 
Rupcrior  quadrant  (Fig.  146).  The  flap  of  drum  membrane  thus  formed] 
is  then  folded  (h>wnivard.  leaving  tlie  ineHdosta)>e<lial  articulation  in  view| 
and  accessible  to  instruments.  The  head  of  the  stapes  is  then  gently  mov( 
in  <lifTen'nt  directions  as  far  as  its  altachinent  to  t)ie  lenlii-uhir  process  off] 
the  incus  will  idlow  without  danger  of  injury  to  the  annular  ligament  ot 
of  disarticulation  from  the  incus.  The  results  of  this  procedure  have  not 
given  it  a  permanent  i)lace  in  aural  therapy. 

2.  Ketlurtinn  of  abnormal  os-«icular  tenHion  by  division  of  the  tendons 
of  tlie  tensor  tympaui  and  stapeilius  muscles.   The  fact  that  this  operation 
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no  champion  among  recognjaed  authorities  pointB  to  the  disappoint- 
ing results  olitainod , 

3.  Division  of  filirous  baiul^  binding  tho  crura  of  the  elaptw  t*  the  walls 
of  the  ova]  niche.  PoHtzer  makes  the  point  that  this  operation,  while 
without  proved  value  in  tlie  fibroue  fixation  of  chronic  catarrhal  otitis 
media,  is  in  certain  cases  quite  succe»!«ful  in  the  fibrous  ankylosis  follow- 
ing suppurative  otitis  media. 

4.  Removal  of  mcmbrana  tensa,  malleus,  and  incus, — thp  stapes  Iwing 
left  in  situ.  This  procedure  was  based  upon  the  hj-pothesis  that  the  drum 
membrane,  malleut^,  and  incus,  when  incapacitated  by  diseoKe  fur  the 
function  of  sound  conduction,  should  be  removed  in  order  that  the  stapes, 
nrting  atone,  may  be  permitted  to  receive  directly  the  sound  waves  from 
without  and  trauMuit  tbemtuthe  innerear.  Thisoperatiun  was  rather  ex- 
tensively practised  aliout  a  quarter  of  a  century  ago.  The  ultimate  results 
wen?  in  the  main  so  disappointing  and  in  some  cases  so  disastrous  to  the 
auditor*"  function,  that  it  has  no  advocates  among  the  otologists  of  to-day. 

o.  Extraction  of  the  stapes 
is  another  proce<hirewhicli  once 
had  many  advocates  both  in 
thit.  country  and  Europe.  Ex- 
perience has  taught  that  the 
miu-ked  functional  improve- 
ment often  immediately  follow- 
ing this  operation  is  not  lasting. 

It  is  obvious  that  the  surgi- 
cal ineaifures  alwve  descrilied 
can  have  no  place  iu  the  treat- 
ment of  otrwclerosis,  since  the 
niurbid  i>rocesa  is  one  which 
could  not  possibly  be  relieved  or  checked  thereby.  Theoretically  they 
should  be  of  greater  value  in  cast«  of  partial  deafness  due  to  the  fibrous 
ankylosis  occa*iona|]y  resulting  from  chronic  middle-ear  catarrh.  Thi«c, 
however,  repre?irnl  the  type  of  ca.'ios  in  which  it  is  often  most,  difficult  or 
imjmfisible  to  exclude  coincident  bone  changes  about  the  foot-plate  of  the 
stapes.  Even  when  no  sueh  osseous  changes  have  occurred,  there  is  no 
known  means  by  which  re-formation  of  the  fibrouf^  bands  aliout  the  stapes 
can  be  preventc<l.  From  the  unfavorable  conclusions  of  otologibts  the 
world  over  as  to  the  results  of  the  removal  of  the  drum  membrane  and 
ossicles  as  a  means  of  improving  the  hearing,  there  is  reason  to  believe  that 
these  operations  not  only  fail  to  relieve  the  conditions  tlu'y  arc  designed  to 
correct,  but  that  they  actually  excite  connective-tissue  hyperplasia  alnjut 
the  stapes  and  oval  window,  and  lend  thereby  to  produce  further  functional 
impairnietit  and  ultimate  deafness.  If  more  ettniuent  commenl  UjHin  tlieir 
lack  of  value  be  required  than  is  found  in  the  absence  of  c(>mmendatory 
lileniture,  it  may  be  found  in  the  fact  that  these  operations  arc  not  mode 
use  of — so  far  zis  the  writer  knows — in  any  of  the  well-known  clinics  uf 
the  world  to-day. 


Put.  146. — D'ttgrmmr  ■liitwiijB  liii>*  of  inpiMua,  and  ibv 
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THE  ANATOMY  AND   PHYSIOLOGY  OP  THE  LABITUNTH. 

The  irnipr  rar,  or  labyrinth,  embraces  two  distinct  mpcbamsms, — vi«., 
the  cochlea,  or  essential  organ  of  bearing,  and  the  vestibular  apparatus 
(.lacnilc,  utricle,  and  three  semicircular  canals},  a  contributory  organ  of 
pquilibrium  or  orientation.  Thr-so  nlmetiirefi  are  contained  within  a  series 
of  little  communicating  cavities  in  the  petrous  portion  of  the  temporal^ 
bone,  known  as  the  mH&ni»  labyrinth.  Witliin  the  cavities  of  ttie  Itony; 
labyrinth  and  Burruuiifled  by  a  ttiipporting  fluid,  the  ])eriiymi)h,  are  thi 
essential  structures  knoft-n  as  the  memhranous  labyrinth.  The  inner  cavities 
of  the  menibriiiiuu.<i  labyrinth  also  eontjun  a  Huid  whicli,  to  diF^tinguish  it 
from  the  surrounding  periljTnph,  w  called  the  cndolymph.  In  form  the 
membranous  laliyrinth  follows  rather  clo^-ly  the  contour  of  the  bony 
spaces  i:i  which  it  is  containixl. 

Anatomically  the  laliyrinth  is  separable  into  three  main  portions, — j 
viz.,  a  wutral  cavity,  the  vestibule;  an  anterior  portion,  the  coc/Wta.'und* 
a  po^t^rior  superior  portion,  the  vvmidrcittar  canals.  The  vestibule  lies 
just  internal  to  the  tympanum,  with  which,  but  for  the  foot-plate  of  the 
fltapcR,  it  would  communicate  by  means  of  the  oval  window.  Anteriorly 
it  ciinimunieatetJ  with  the  cochlea,  and  posteriorly  with  the  semicircular 
vauals  (Figti.  147  and  148). 
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Pia  147. — Bttay  cApiulr  of  Ubyriath. 

Pia.  148.— Drftwn  Irom  hi'irI  ciui  of  UbyrintfalM  Mvhr.    a,  tbn«  Mraklranbr  ««wU*: 
6,  vealibuto;  e,  meUm. 

The  Osseols  Labtrintii.— The  cochlea  oonsists  of  a  bony  tube 
mea-turing  about  I H  inches  in  length,  and  coiled  two  and  a  half  timee  about 
a  central  rod  or  cone  into  a  form  somewhat  resembling  a  snail-shell.  The 
diamet«f  of  the  tube  near  ita  opening  into  the  vestibule  i»  about  2  mm., 
but  from  this  point  its  calibre  rapidly  diminishes,  so  that  aft^r  the  first 
turn  the  average  diameter  is  not  more  than  I  mm.  Tlie  central  axis  of 
the  cochlea — i.f.,  from  the  centre  of  the  ba»e  to  the  apex — lies  in  the  hori- 
*untal  plane  and  is  directed  forward  and  outward.  Pafising  horizontally 
through  the  cochlea  from  base  to  apex  is  a  central  conc-sbapod  body  known 
260 
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OS  the  modiolus.  The  modiolus  U  really  a  hollow  centrnl  cone  around  which 
the  spiral  tube  of  the  cochlea  iscoilwl.  PassitiK  outward  from  the  modioluj^ 
into  the  Kpiral  ranal  of  the  cochlea  is  a  lamina  of  hone  railed  the  npiral 
lamina  (Fig.  149).  The  spiral  lamina  projeetg  only  half-way  acrora  the 
lumen  of  the  cochlear  canal.  From  \ts  outer  ed^e  a  delicate  and  important 
memln^nous  structure,  the  basilar  membrane,  passes  in  the  rew^nl  state 
to  the  outer  wall  of  the  cochlear  canal,  completing  itit  division  into  two 
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channelts — an  inner,  commumcatinK  with  the  tympanum  thmiigh  the 
round  window,  and  known  as  the  xcala  tympani;  and  an  outer,  opening 
into  the  veutibute,  the  saiUi  vcstibuii. 

NoTK.— In  moft  lext-boukn  the  «*la  tympani  u  spok«n  of  as  the  lower  cochtear 
rhanwi.  aoA  the  arala  veslibuli  oa  ibo  upfM^r  Bpaoc.  'llib  method  of  dcscriptioin  prob- 
ably amw  from  the  habit  of  illiHtruiiiiK  iho  subject  by  diap»m:i  of  the  Sichloa  with 
(hv  ajK'x  iip|)prmo»l.  Tlit»,  liuwcvt-r,  u  iiuL  only  iuix>rnTt  but  coa/usins  to  tliv  sludent. 
whuM-  ffforl  is,  ami  Hhotild  lie,  to  k-»rn  nul  only  the  rehilion  of  the  variou's  Inbyrinthins 
slrurtufra  to  ooch  other,  but  also  their  illation  to  the  various  plants  of  the  skull.  With 
lh«  IkPad  crwtt  the  moHioliiH,  Ti>pm<ipn(ins  ihr  n>iitriil  axu  of  ihe  cwhliui.  is  Dot  vertical 
bat  huriaunial.  uiid  iin  dirccliou  from  Ihc  virtiuul  anturopostLTJor  plane  of  (he  ukuU  is 
bomontally  (omard  ami  outward.  Thv  fpiml  cochlear  tiit«-  wiicbt  ur<>iind  ihia  liori- 
SOOIal  boily,  aitd  the  spiral  iiimiua,  projecting  vcrtieally  into  1I4  luuim.  miut  necca* 
aarlly  dit-ide  it  not  into  an  uppf-r  and  lower,  but  rather  iutu  an  inn<>r  (licvalj  and  outer 
(apical)  Bpue,    Tbts  point  is  made  clear  by  Fig.  ISO. 
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The  Bpala  timpani  and  Rcala  vratibuli  communicate  with  each  other  at 
the  appx  of  the  cochlear  pyramid  through  a  snmit  opening  known  as  the 
^helicotrenui.  On  \\\v  \\u\>t  tif  the  wmIh  tyiripaiii,  not  far  froin  its  bejcinning 
the  round  window',  '\^  a  small  opfiiiiiK  leading  iitto  a  Khort  ciind,  the 
aqxidductus  cochlcrc.  This  minute  channel  provides  undrr  certain  condi- 
tioDtj  su  dangerous  a  pathway  uf  infection  that  the  student  should  have  a 
clear  appreciation  of  it-s  possible  sigtiificancc  in  disease.  Beginning  in  the 
floor  of  the  pcala  tympani  near  the  round  window,  the  osweous  canal  leads 
inward  and  slightly  downward  through  the  petrous  bone  to  emerge  by  a 


Gtoiral  I 


Sc«l«  tympaiii- 


iDtom^  kudteory  DiMtUI   ' 


WW. 
i 


C'^jr-' 


Irnier  lUifAM  of  xiuaina 


H«kd  af  nw)l«u«  (in  rault) 


,,SpMv  ■UTTourMlvd  b]r  Ike 


Att.  ISO.— B«ri(oatnl  ■ortloni  tlimugh  niniKoltin  fmtn   hkm  to  apm  fall  Mrvoltma  •clmivvd). 
lino  giving  directiDD  ol  unterDpoilcn'Oi  axU  of  akull. 


triangular  opening  at  the  outw  edge  of  the  juKular  foramen.  The 
termination  of  the  bony  aqueduct  is  seen,  therefore,  on  the  basal  surface 
rather  than  the  interior  of  the  skull.  But  while  the  bony  aqueduct 
t^^rminatcR  at  this  point,  the  niembranouK  canal  ia  continued  inward 
throuKh  the  jupilar  foramen  into  the  cranial  cavity  nnil  perforates  the 
dura  to  coininuniciite  directly  with  thi-  nuliiirachnoitl  space  (Politjser, 
Schwalbe.  A.  A.  Gray).  AccordinR  to  Politzcr,  colored  fluid  iniroducerl 
into  the  subarachnoid  space  quickly  enters  the  cochlea  and  vestibule. 
The  cochlear  aqueduct  is  sometimes  called  aqii&iuct  of  the  pmfympft, 
because  through  it  the  cochlear  perilymph  may  pass  into  the  sub*^ 
arachnoid  space.  The  important  influence  of  thi.<(  communication  upon^ 
the  possfble  consequences  of  a  suppurative  invasion  of  the  labyrinth  is 
obvioiui. 

The  central  canal  of  the  modiolus  beRins  in  a  depression  in  the  anterior 
wall  of  the  internal  auditory  meatus  near  its  fundus,  calletl  the  fossa  cocb- 
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UtA  (Fir.  151),  and  Kives  pAs.«age  to  the  cochlear  branches  of  the  audi- 
tory nervp.  Surrounding  the  oriGce  of  the  central  canal,  the  base  of  the 
modiolus  (i.e.,  fosaa  cochleari?*)  is  perforated  by  numeroua  very  minut« 
fornminn.  leading  into  little  caiials  which  radiate  outward  between  the  bony 
layers,  or  plates,  of  the  spiral  lamina.  These  little  canals  receive  the 
branches  of  the  cochlear  nerve,  which  in  turn  perforate  the  outer  (apical) 
plat«,  or  surface,  of  the  osseous  spiral  lamina,  to  pass  to  tlieir  distribution 
in  the  bafilar  membrane  and  organ  of  Corti. 
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Fio.  131.— V«rii««l  wolioa  IhrouEli  lyiupanura,  VMlibulo,  auil  iowriml  auditor}-  tij««tiu. 


The  VfAtihuIe. — TTie  position  of  the  vestibule  in  tvlafion  to  the  middle- 
ear  cavily  i.s  iniiicate^i  by  the  fart  tliat  the  oval  wimliiw  opens  into  it  and 
markri  the  centre  of  its  outer  wall.  It  measures  5  to  (i  nim.  in  lenRth  (i.e., 
from  btffore  backward),  and  approximately  4  mm.  each  in  width  and  hoii^bt. 
On  the  inner  vestibular  wall,  and  nearer  the  anterior  than  the  pot-lerior  wall, 
18  a  slight  ridge,  aiiproximat.oly  vertical  in  direction,  known  as  the  en.^ta 
wstibuli.  In  front  of  this  ridge  is  a  small  circular  depression,  the  retXfKua 
tphericiis,  which  in  the  living  subject  lodges  the  saccule.  Behind  the  crista 
^■ectibuli  in  an  elliptical  depression,  which  lodges  the  uj){)er  part  of  the 
utride,  and  is  calleii  the  reccj^sus  ellijjticus. 

Opemnfis  mlu  the  Vc8Ubuic  {Figs.  151  and  152). — The  vestibule  presents 
the  five  openings  of  the  three  semicircular  canals.  Each  canal  exijands 
at  one  end  into  a  hultK^iu^t  enlargement  knonTi  as  the  ampulla.  The  am- 
puUffi  of  the  horizontal  and  of  the  anterior  vertical  canals  are  situated 
near  each  other,  these  canals  entering  the  vestibule  throujrh  its  superior 
wall,  or  roof,  above  the  oval  window  (Fig.  151).    Ilie  ampulla  of  the  jms- 
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terior  vertical  caaal  is  found  m  the  floor  (F-k-  152,  a).  Behind  this — i.e., 
on  the  post<}rior  wall  near  the  roof — is  the  opening  of  the  small  end  of  the 
horizontal  semi'i-ircular  canal  (c).  Further  inward — i.e.,  near  the  angle 
formed  by  the  junctioQ  of  the  inner  and  posterior  walls  with  the  roof — is 
the  common  oiwning  of  the  anterior  and  ix)sterior  vertical  canals  (6).  (n 
the  anterior  and  outer  ooraer  of  the  vestibule, — i.e.,  where  the  anterior 
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and  out^^r  walla  join  the  floor, — ia  the  opening  into  the  scala  vestibiili. 
Still  another  minute  opening  is  found  on  the  inner  wall  of  the  vestibule 
leading  into  tlie  aqijff<luctU8  vesiibuli.  The  crista  vcstibuli,  rerc5su» 
Hphericus,  and  recewiw  ellipticus  are  perforated  by  numerous  very  minute 
foramina,  constitutinK  the  so-eallcd  matulfr  cribrosos.  They  give  pabt^age 
to  the  naceutar  and  utricular  branches  of  the  vestibular  nerve. 

The  iwmicimJar  canals  are  alwut  1  mm.  ia  diameter,  except  at  their 
ampulEie  where  their  calibre  is  about  doubled.  With  the  head  erect  and 
«-ith  chin  indrawn,  the  horizontal,  or  externa),  semicircular  canal  lie.s  very 
nearly  in  the  horizontal  piano.  The  two  other  eanaJA  are  both  vertical, 
the  anterior  vertical  canal  lying  in  a  vertical  plane  directed  from  within 
outward  and  forward,  and  the  pos*terior  vertical  occupying  a  vertical  plane 
at  right  angles  with  that  of  the  anterior  vertical, — i.e.,  directed  outward 
and  l^uckward.  It  is  nbvinu-s,  the'x'fore,  that  eai^h  canal  lies  in  a  plane  at 
nght  aniiles  to  the  other  two  {Fig.  Iii3).  In  every  case  the  ampullar  end 
is  situated  further  forward  than  tlie  small  end  of  the  canal.  In  the  case 
of  the  horizontal  and  anterior  vertical  canals  thif  is  made  evident  by  & 
glance*  at  any  model  or  prepared  specimon.  With  the  posterior  vertical, 
on  the  other  liand,  ih'is  fact  is  d^•mon^l^at^^l  only  by  traeinK  its  lower,  or 
ampullar,  end  to  its  opening  in  the  floor  of  the  vestibule,  and  there  com- 
paring its  position  with  the  common  opening  of  the  two  vertical  canals 
(FifiC.  162J.    The  postcrier  vertical  canal  is  on  a  much  lower  plane  than 
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the  anterior  vertical  (Fig.  153).  The  anterior  vertieal  canal  is,  therefore, 
by  many  autliurs  caEled  the  superior  vertical  canal,  the  post-erior  vertical 
bcinK  called  the  inferior  vertical  canal.  Anterior  vertical  and  postrf-rior 
vertical  arc,  however,  much  more  descriptive,  and  therefore  tnoro  useful 
terms. 
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Fia.  163. — Relalive  poaiUaru  o(  tbiw  atooicircular  cmmIi. 

The  Membranoi's  I>abyrin-th.— The  membranous  labyrinth  is  every- 
where partly  surrounded  hy  a  su|>|)ortinK  tiuid,  the  perilymph.  I  say 
"partly"  for  the  rea>*on  that  it  is  in  most  regions  connectccl  at  some  point 
ft*ith  the  erido'-i.rum  liiiinp  the  walls  of  the  os.i<'«iis  Inhyrinth.  <*wing  to 
tins  iritervening  layer  of  perilymph,  the  various  portions  of  the  nieniiiranous 
labyrinth  arc  neces-sjirily  much  smaller  than  the  bony  spaces  in  which  they 
are  contained.  The  ineml>ranou«  semidrcular  canals,  for  example,  are 
attached  to  the  endo«leuin  along  the  outer  convex  wall  of  the  bony  canals, 
being  separated  elfw-where  by  a  considerable  amount  of  perilymph.  The 
juembraiious  canals  are,  therefore,  for  the  most  part  very  much  Hmallcr 
than  the  osseous  tubes  in  which  they  lie.  Only  at  their  ampullse  do  they 
enlarge  sufficiently  to  fill  approximat^'ly  their  o-xpanduHl  bony  compart- 
ment--^.  Wherever  in  the  labyrinth  filaments  of  tlie  auditory  nerve  per- 
forate the  liony  capsule  to  reach  the  membranous  labyrinth,  the  mem- 
branous parts  so  supplied  arc  attached  to  the  Iwne  surface  thus  perforated, 
— e.g.,  the  crista?  acu.-4tica?  of  the  anipiillie  and  maculie  acu!;ticffi  of  the 
utricle  and  >;n(■eul^'. 

The  membrnnnui>  veMtbuIe  is  found  within  the  central  cavity  (vesitibule) 
of  the  osseous  labyrinth,  and  is  partly  surrounded  by  jierijymph.  It  cun- 
swts  of  the  saccule  and  utricle  and  tlit?  vestibular  structures  by  which  they 
oommunieate  with  other  "poris  of  the  mrmbranous  labyrinth,  The  saccule 
communicates  directly  with  the  scala  media  of  the  cochlea  (ductus  coch- 
learis)  anri  only  indirectly  witli  the  ittricle.  The  utricle  communicates  by 
five  ojH-iiings  with  the  thri'e  semicircular  tanalt*. 
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The  utTicJc,  about  5  mm.  in  length,  is  attached  to  tlie  pot^terior  part  of 
the  inner  wall  of  the  bony  vestibule.  Its  upper  half  is  lodged  in  the  recei*- 
sus  eliipticus,  behind  the  crista  vehtibuJi.  The  portion  of  the  utricle 
which  retit^  against  the  reeessus  eliipticus  is  called  the  recessus  utricuh. 
The  reecssnis  ellipti«i!i  is  jM^forated  by  numerous  small  foramina  for  the 
pas»iage  of  the  utrieular  branches  of  the  vestibular  nerve;  and  where  these 
nerve  filaments  enter  the  utricle,  its  inner  wall  is  (greatly  thickene<I  so  m 
U)  projeet  eomcwliat  into  tlie  cavity  of  the  utricular  sar.  TUi-s  thickened 
area  is  covered  by  a  liiKbly  »pecialixe<l  form  of  neuro-epithelium,  and  is 
knorni  as  the  macula  acuslim  of  the  utricle. 

The  cavity  of  the  utricle  communicates  by  five  openings  with  the  tliree 
semicircular  canals  (Fig.  J54).    The  ampullar  ends  of  the  horixontal  and 
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anterior  vertical  canals  open  into  its  roof:  the  ampullar  end  of  the  posterior 
vertical  perforates  the  ulriciilar  Hour,  and  the  small  opening  of  the  hori- 
s^nt-al  canal  and  common  0|H'niiiK  of  the  two  vertical  cauaLs  enter  the 
patterior  wall.  From  the  lower  anterior  end  of  the  utricle  is  givf*n  off  a 
small  membranous  tube  which  posses  forward,  inward,  and  dowiiwiinl 
ant)  unite."  with  a  similar  tube  from  the  saccule  to  form  the  atfttctduciut 
toflibuli.  The  atpieduct  of  the  vestibule  enters  a  very  email  opeiiing  on 
the  inner  wall  of  the  bony  vestibule,  and  traverses  the  bone  in  a  curved 
direction  inward  and  somewhat  backward  to  emerge  by  a  slit-like  opening 
upon  the  posterior  surface  of  the  petrous  bone,  some  7  or  8  mm.  behind  the 
internal  auditory  meatus.  It  here  expands  into  n  closed  sac,  the  »mcu» 
endolym-phatints.  The  endolymph  space.**  of  the  labjTinth  do  not,  there- 
fore, cnmmimieat*?  directly  with  the  wrrcbrospinal  channels  or  subarach- 
noid space.  The  perilymph  of  the  labyrinth  may,  on  the  other  band, 
escai)e  tliruugh  the  aquxHiuclua  cochleae  to  mingle  directly  with  the  cerebro- 
ifpinal  fluid. 

The  Saccule. — The  other  membranous  compartment  of  the  vestibule 
is  lodged  in  the  rece<isus  sphericus,  a  somewhat  circuiar  depression  on  the 
iimer  wall  of  the  osseous  labyTinth,  in  front  of  the  crista  vestibuh.  The 
saccule  is  only  partly  separated  by  the  crista  vestibuli  from  the  utricle. 
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these  bodies  beinfc  in  contact  above  (fiehfifer),  hut  having  no  direct 
communication.  Th(?  nrcsHiis  ^phcricus,  ftometimrs  callwl  the  /ofwi 
hemifpherica,  and  the  anterior  surface  of  the  crista  vestilmli  present 
numerous  small  perforations  throuRh  which  the  saccular  branches  of 
the  vestibular  nerve  pass.  Thc«e  nerves  penetrate  the  contiguous  surface 
of  the  saccule,  and  there  give  rise  to  pronounceti  structural  chantce!) 
which  will  be  dcscrilwd  later.  As  a  result  of  thes**  localizc^l  changes, 
the  cavity  of  the  saccule  presents  a  circumscril>ed  bulteinR  of  the 
inner  wall,  known  as  it.-!  macula  anutiai.  Very  similar  changes  are 
found  in  the  ampullie  of  the  three  senncircular  canals,  being  there 
»iwken  of  as  the  rri^fr  ant^tica:  From  the  lower  part  of  the  saccule 
a  minute  membranous  canal,  the  cnmth's  reuniens,  passes  downward 
to  enter  the  seala  media  of  the  cochlea  just  atwve  its  closed  vestibular 
extremity.  Another  small  membranous  tube  leaves  the  lower  posterior 
aspect  of  the  saccule  and  pa-'^ses  downward  and  backwani  to  unite  with 
a  similar  canal  from  the  utricle.  The  union  of  these  little  canals  forms 
the  aqiuaiuHu*  veMibuIi,  aln-ady  dewrritied.  The  ar|uxdiictus  vefftibuli 
IS  alw  Kiwken  of  as  the  aqw^iwrt  of  {he  emhlumph.  Tlie  junction  of 
the  two  canals  by  which  it  is  forme<l  provides  the  only  communication 
between  the  utricle  and  saccule. 

The  Cristd  Acuvticee  and  Macula  Aeu»ticet. — The  crista  acusticw  of 
the  canals  and  macuhe  acustirae  of  the  utricle  and  saccule  arc  structu- 
rally verj-  similar.  The  crista  acustica  of  each  semicircular  canal  is  situated 
iu  that  part  of  the  membranous  ampulla  which  is  attached  to  the  outer 
wait  of  the  osseous  ampulla, — i.e., 
that  aspect  of  the  bony  ampulla 
which  is  continuous  with  the  outer 
convex  wall  of  the  Ixmy  canal. 
Each  crista  acustica  occurs  a.s  a 
transverw  elevation  or  ridge  acro*« 
its  aiupulU  (Fig.  163).  The  macula 
acustica  uf  the  utricle  is  attached 
to  the  posterior  surface  of  the  crista 

vestihuti  and  the  reccssus  ellipticu.s  behind  it;  that  of  Iho  saccule  is 
attached  to  the  anterior  surface  of  the  crista  vestihuli,  and  in  front  of 
this  to  the  reeessus  spliericus.  Doth  maeuls  occur  as  irrc|pj!arly  round 
or  oval  elevatinn.s  which  pioji-ct  from  the  inner  walls  into  the  cavities 
of  the  saccule  and  utricle  respectively. 

In  the  cristse  acusticie  and  maeulst  acusticie  aHke,  the  following 
layers  may  be  recogniiced:  1st,  an  outer  layer  of  loo^^e  fibrous  tissue  which 
rcceivts*  the  bloo<l-ve*sels  and  branches  of  the  vcT'libular  nerve;  this  layer 
w  directly  connected  with  the  eiiilostoum  covering  the  contiguous  \x.mc 
surface;  2d,  a  clear  or  nearly  transparent  structure  known  as  the  tunica 
propria;  and,  3d,  the  inner  layer,  consisting  of  .^-called  neuro-epitheUum, 
which  U  mwte  up  of  the  following  structures:  suiXTficially,  a  surface  layer 
of  elongated  pear-shaped,  or  "Hask-shapcd,"  ceils,  knonoi  aa  the  hair-cetis 


Pin.  15R.  —  [Xacrvminkiif  irRiioD  cil  anipuUir 
«Bd  at  burUvDial  tBmidiTular  CAsai  ibawtuc  pe«> 
liuD  la)  ul  rriila  KFuiiim. 


Flo  1M. — SiniciuTH  votniDDii  to  ihe  eriiiB  acuaikB  sad  niaciib*  miuiUfv  (•(■■r  It*ulw). 
>.  Hmr-FclU:  h,  ■iipp'iil mjt  rrll*  of  KpIiiik:  t,  u-utor  fibruui  layer;  «,  oarvB-Sbnw  *bich.  bpfor*  U^y 
Uu  Ihc  ftbrtmn  lB>«r.  Uiae  (lirir  nu-ilullHr>  alirstlim;  /.  (ittiliClia. 

cavity  of  the  organ  of  which  they  form  a  part, — i.e.,  ampulla,  utricle,  or 
Bai'fule.  In  tht;  crifta>  acusticee  of  the  alnplIlIa^  tin-  proifsstw  are  cgvirwl 
hy  a  gelatinous  sulxtance  which  is  spoken  of  as  iho  cupola.  In  the  tnaciilx 
acmlicje  of  the  utricJe  and  saccule,  they  project  into  the  gelatinous  oov- 
erinR  in  which  are  contained  the  timall  bodies  known  a*  otoliths.  Betwoen 
the  hair-cc-lls  and  thp  tunica  propria,  and  in  rontact  with  the  lattfr,  aro 
ehmgiititj  nudi-ated  cells  known  an  the  fibre-cells  of  Retzius  (Fia;.  InG,  b). 
They  are  regarded  as  supporting  structures,  analogous  in  this  re(*pect  to 
Deiters's  cells  in  the  or^an  of  Curti,  the  seiiwiry  function  being  credited 
Bolely  to  the  hair-cells. 

The  outer  fil)rous  layer  is  rich  in  blood-vessels  and  receives  the  branches 
of  tlie  vestibular  nerve.  In  it  the  arteries  break  up  into  a  network  of  fine 
branches.  Tho  ner\'R-fibrps,  as  they  leave  tiie  fibrous  layer,  lose  their 
meiliillary  sheaths,  the  a.xiK-c!y  I  indent  bring  eoiitinued  upward  into  the 
epithelial  layer,  where  their  branches  pass  between  and  in  contact  with 
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the  cells.    They  have  nut,  hu^-cvcr,  Iwen  traced  into  the  hair-celk^,  and  thn 

exact  distribution  of  their  t^^rminal  filaments  has  not  yet  bren  det^rrained- 
The  structural  arrangement  above  de-scribcd  characti'rixea  both  the 
criKtsp  acusticx  of  the  aiiipullx  and  the  maculs  acusticte  of  the  sacciUo 
and  utricle.  In  the  gelatinous  Bulwtanw  eovering  the  latter,  and  in  con- 
tact with  the  hair-e(?[Ls,  clusters  of  minute  liwiies,  known  as  ittoliVis,  are 
always  present.  They  constat  of  crystals  of  carl>onat*  of  calcium.  Otoliths 
are  not  regularly  found  in  the  tristiP  acustieiB  of  the  ampullip,  though 
their  occasional  presence  in  small  numbers  has  been  observed  (Schiifer). 

The  Membranous  Cochlea. — It  will  be  renirmlM>red  that  the  spiral 
tul.te  of  the  cochlea  is  divided  by  the  spiral  lamina  and  ba.<<ilar  membrane 
into  two  channels, — viz.,  an  inner  tube,  the  scala  tympctni;  and  an  outer, 
known  as  the  scalti  \vslibnli.  There  remains  to  be  descriljcd  a  third  channel, 
the  scaia  metHa,  which  eoiilaiiis  the  organ  of  Corti,  the  es.sential  structure  in 
the  organ  of  heurinE. 

The  spiral  lamina  (Fig.  157,  j)  is  composed  of  two  bony  platea  between 
which  are  ch&miels  tran.«mittins  the  branches  of  the  cochlear  nerve.    In 
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Pn.  157.— DiatrMDoutiG  uow-wotiaa  of  aoclile*r  cansl. 

the  dry  or  macerat^'d  bone,  tht*  outer  edge  of  tho  lamina  spiralis  presents 
rimply  a  rather  sharj)  edge.  In  the  n^eent  state,  however,  the  outer  part  is 
covered  with  a  rather  thick  layer  of  connective  tissue,  and  presents  on 
itection  a  grooved  formation,  described  as  suggesting  the  letter  C.  The 
lower  margin  of  thi»  groove,  which  extendi  further  outward  toward  the 
outer  wall  of  the  spiral  tube  than  the  upper,  gives  attachment  to  the  basilar 
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membrane.  It  is  called  llie  lairlum  tympanicum  (h).  The  upper  margin 
IB  cailf<l  thr  labium  veMibutare  (c),  and  the  groovp  betwwn  the  two,  the 
spiral  groove  (m).  The  labium  veslibulare,  with  the  thickened  surface 
immediately  behind  it,  is  called  the  limbus.  The  limbus  is  formed  of  firm 
comiective  tissue,  which,  hon'cver,  diinappears  after  maceration.  The 
limbus  Rivea  attachment  to  the  mernbrana  tecloHa  (d).  From  the  upper 
Kiirface  uf  the  lamina  spiralis,  a  little  behind  ilie  attaciinient  of  ihe  mem- 
brana  tectoria,  a  delicate  connective-tissue  membrane  j>asses  obliquely 
outward  to  the  outer  wall  of  tlie  spiral  tulx".  This  h  known  as  Reiswer's 
membrane  (&).  It  encloses  a  third  chamtcl,  triaiiKular  in  form,  and  situ- 
ated in  the  outer  part  of  the  cochlear  tul»c  between  the  seals  vestibuH 
and  the  sciila  t.vmpunl.  This  Ir  nailed  tbn  scala  media,  canai  of  the  eocAfea, 
or  ductus  cnchUaris  (e).  The  ductus  cochlearis  runs  IhrouRh  the  spiral 
tube  from  the  cochlear  base  to  Ha  ajiex,  and  encloses  the  irrgttn  oj  Corti  (J), 
to  be  described  later.  Itn  apical  extn-toity  entlif  in  a  blind  sac  which  is 
altacht'd  T-o  the  cupola.  The  basal  or  vestibular  end  also  presents  a  closed 
extremity,  though  it  receives  a  little  above  this  a  small  mombrojious 
canal  from  the  saccule,  the  eanaliA  reunions.  The  ductus  cochlearis  con- 
taiuH  the  endolymph  of  the  cochlea,  as  distinpuishcd  from  tlie  scaJa  veatl- 
buli  and  seala  tympani  which  contain  perilymph. 

The  spiral  membrane  Separates  tlie  cochlear  duct,  or  canal,  from  the 
^cala  tympani.  AlonR  the  line  of  its  attachment  to  the  outer  wall  of  the 
spiral  tube  of  the  cochlea,  the  lining  membrane  of  the  latter  is  greatly 
thickened  so  as  to  present  on  section  a  trianaular  surface.  Thia  spiral 
projertion  or  rldgr  is  known  as  the  spiral  ligament  ((/).  Structurally  the 
Kpiral  nn-mbrane  con-vists  of  a  honionoueous  substance  in  which  innumerable 
radiating  fibres  (about  24,00U  in  all,  lletziu.-*)  are  stretchetl  from  the  free 
edge  of  the  spiral  lamina  to  the  f«piral  ligament.  It  is  narrowe^i't  at  the 
basal  or  vestibular  end,  fram  which  point  it  becomes  gradually  wider, 
reachinR  its  greatest  width  near  the  helicotrcma.  Within  the  cochlear 
duct  (scala  media)  and  resting  upon  the  basilar  membrane  is  the  organ  of 
Corti  f/). 

The  Or^n  of  Corti  {Fig.  158)  occurs  as  a  rather  broad  elevation  or 
ridge  resting  upnn  the  basilar  membrane  tlirou^hout  the  entire  length  of 
the  wichleiu-  duct.  On  crns.«-seclioii.  and  under  high  magnifying  power, 
the  fotluwiriK  structures  are  oiwervcti:  nesting  directly  upon  the  spiral 
membrane  and  near  its  attat^hment  to  the  bunina  spiralis  are  two  striated 
rod-shapeti  structures,  known  as  the  rods  of  Corti  (I.R.C.,  O.R.C).  That 
nearest  the  limbus  is  called  the  inner  rod  of  Corti,  and  the  one  external 
to  this,  the  outer  rod.  Helow.  h^  tliey  rest  upon  the  (spiral  membrane, 
there  is  a  distinct  space  between  them,  but  above  they  Incline  towani  each 
other  Fo  as  to  meet  at  their  upper  cxtrrmitiea.  The  inner  rod  is  described 
as  reeembling  the  human  ulna  in  form,  presenting  an  upper  extremity 
somewhat  similar  to  the  he-ul  of  that  Iwno.  The  uppi^r  end  of  the  outer 
rod  if  wmpare*.!  to  the  head  of  a  swan, — the  back  of  the  head  representing 
the  part  which  fits  into  the  concavity  on  the  upper  end  uf  the  inner  rod^ 
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and  the  projecting  part,  resembling  the  swan's  bill,  boinR  directed  back- 
ward (Fig.  150).  The  nnU,  both  inner  and  outer,  are  arranged  in  single 
parallel  r(jws  extending  througlioiit  thn  entire  letigtli  uf  the  urK«n  of  Corti, 
and  tlie  jiuier  and  outer  row?  enclose  between  them  a  trianguior  space, 
known  iu<  Corti's  tunnel  (I'lg.  158, 

p\  I  ojfc.  *tc-     Crtc, 


\ 


t 


jv      I        •r.c.'MSp.  }  Z'igsp 

Zan.'Sp.  the  Ofi-c.  O.O. 
Txo,  l&S  —  Urcan  ot  Curii  (altor  erli{>!«r). 
f{.  MrmbniH-  ot  Kptwacri  /.,  limliv*:  A',  foehlrw 
oeni-;  i^in.ip..  lamina  iipinilb:  /  //.(*..  iiinrr  hnir- 
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"(  Cnrli:  O.RC,  outi-r  m.l  c.l  Oitti;  T.C.,  lUDoel 
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T.  C.)-     Covering  the  organ   of 

Corti  on  both  sides  of  the  rods 

of   Corti   are   the   characteristic 

cell-lM)dieii   known   as   the  Jiair- 

cclls  (I.H.C..  O.H.C.).    These 

are  somewhat   cultimnar'^haptHl 

cells,    narrow    above,    expande<l 

and  rounded  below.     From  their 

upper  extremities  tufts  of  haii- 

procesees   project.      There   is   a 

single  row  of  hair-ctlls  internal 

to  the  inner  rod  of  Corti   and 

four  rows  external  to  the  outer 

rod.     These  are  known  as  the 

inner  hair-cells  and  outer  hair- 

celh  respectively.     Beneath  the 

hair-cells,    and    liotween     tln-m 

and   the  basilar  membrane,  are 

a  number  of  supporting  cells  of 

\-ery   different   type,    known    as 

Dtiters'n   cells.    These   celts   are 

cylindrical  below  and  rest  directly 

on  the  basilar  membrane.    .Above 

tliey  become  narrowed,  each  into 

a  elendcr  procejw  which  extends 

upward   between    the   hiiir-eell?. 

there  expantfing  into  a  thickened 

extremity,  known  as  the  phartjn- 

geal  prorcs-'.     Tlieee  processes  of 

Deitcrs's  cells  with  their  terminal 

enliirgcment.*,  or  phalanges,  enter 

into  the  formation  of  a  retirulum 

surrounding  the  hnir-celU  and  presenting  spaces  almve  through  which 

the   hair-proct^ssfcft  project.    Kxternal   to  the  hair-celU   and   supporting 

cells  of  Deiters  arc  several    rows   of   elongated   cells   which   form    the 

outer  edge  of  Corti'n  organ.      They  are  kn(»wn  as  Hennen's  celh  fH.  C), 

External   to   this,   the   basilar  membrane  i»   covered   by    a   single  row 

of  cubical  cella,  called  the  cella  of  Cl-aitditin  (CI.C). 

The  merr^rana  Ucluria  (Fig.  15S,  M.T.)  is  a  peculiar  structure  described 
by  SchSfer  as  being  composed  of  "fine  fibrils  embeilded  in  a  gelatinous 
natrix."    It  ia  attached  by  a  thin  edge  to  the  limbus  external  to  the  origin 
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of  Reissner's  membrane.  From  this  point  it  extends  outward  over  the 
organ  of  CorU.  From  its  attachment  to  the  liinbus  to  its  outer  ex- 
tremity, it  increases  frreatly  in  thickness.  Its  upper  surface  is  somewhat 
convex;  its  under  surface — i.e.,  that  apposed  to,  or  covering,  Corti's  or^an 
— is  irrcKuiarly  concave.  Owins  to  its  varyinc:  appearances  ia  different 
preparations,  Hs  dimensions  are  variously  described  by  different  authors. 
Thus  S^hAfer  states  that  it  extends  externally  only  over  the  region  of  the 
outer  hflir-celU,  whilf>  A.  A.  flray  states  that  it  extends  outward  as  far  as 
the  extreme  outrr  limit  of  (he  organ  of  fVirti.  Ah  seen  in  niicnxscopic  sec- 
tions a  very  coiiMidiTablo  spare  usually  intervenes  between  the  free  surface 
of  Corti's  organ  and  the  t!uperimi)o.st!d  tectorial  membrane.  Apparently 
most  observer^  Iwiieve,  however,  that  the  normal  relation  of  the  two 
strurtures  <lurin^  life  ia  one  of  actual  contact  (Schiifer,  A.  .\.  Gray, 
Shariibau^hi. 

The  Cochlear  Xenv. — The  cochlear  branches  of  the  auditory  nerve 
enter  the  cochlea  by  numerous  minuti-  ]»erforation.s  iii  the  circular  depres- 
sion at  tlie  base  of  the  modiolus  (fo?sa  cochlcaria,  Fig.  Ho,  a).  This  depres- 
sion is  :^itunted  in  the  anterior  wall  of  the  internal  auditory  meatus,  near 
it**  fundus,  and  below  the  opening  of  tin*  facial  canal  from  wJiich  it  is  sep- 
arated by  a  prominent  ridae.  It  present.*(  a  central  orifice  leading  into  the 
central  wuial  of  the  modiolus,  around  which  are  ranfied  the  minute  per- 
forating, or  foramina  (tractus  spiralis  foraminosiis),  through  which  pass 
the  branches  suppljdng  the  first  two  turrw  of  the  coetilea.  The  nerve- 
fibres  entering  thi*i  tract  poAs  directly  to  the  hoso  of  the  spiral  lamina. 
At  the  base  of  tlie  spii  al  lamina  as  it  winds  around  the  modiolas  is  a  spiral 
space  in  which  arc  collected  ganKlioii-cells,  formine:  the  spiral  ganglion  of 
the  cochlea  (Ftg.  UiT,  k).  Krom  the  cells  of  tliiw  gnngiion  nerve-fibres 
radiate  outward  in  the  channels  between  the  plates  of  the  spiral  lamina, 
perforating  it--*  outer  jjlate  to  reach  the  ha-^ilar  membrane  and  organ 
of  Corti.  On  entering  the  neuro-epithelium  of  Corti's  organ,  the  nerve- 
filaments  Io«e  their  medullary  sheaths,  their  axis-cylinders  then  passing 
between,  and  in  contact  with,  the  supporting  cells  of  Deia-rs,  the  rt>d8  of 
Corti.  and  the  hair-cells.  They  have  not.  however,  been  traced  directly 
into  the  hair-cells,  and  their  exact  terminal  distribution  is  not  yet  known. 

The  nerve-fibres  paissing  through  the  central  canal  of  the  modiolus 
are  dtstril)Uted  to  the  Inst  half-turn  of  the  cochlea. 

Vctfibuliir  A'tTJ'f.— The  distribution  of  the  peripheral  branchea  of  the 
vestibular  nerve  ha«  already  Iwcn  described  in  connection  with  the  crist® 
acustica'  and  maculie  acustica:  of  the  vestibular  apparatus.  In  the  ia- 
trrnal  auditor>'  meatus  the  vestibular  portion  of  the  auditory  nerve  ie 
fttvided  into  two  branches, — i.e.,  an  upiH-r  branch  which  supplies  the 
Siride  and  ampulla?  of  the  horizontal  and  anterior  vertical  canals,  and  a 
Innt  branch  which  eup[ilies  the  saccule  and  ampulla  of  the  poettcrior 
vHtkal  canal. 

f^Hlnl  ^'6re«. -^Within  the  internal  auditory  meatus  the  cochlear  and 
branches  are  traced  t^  their  common  trunk,  which  passes  in- 
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ward  across  the  subarachnoid  space  toward  tho  restiform  body.  Accord- 
ing to  Dana,  the  nerve  enters  the  medulla  by  two  roots, — viz.,  a  lateral  or 
postwior  root,  composed  chiefly  of  auditory,  or  acoustic,  fibres,  and  a 
median  or  anterior  root,  made  up  chiefly  of  vestibular  fibres.  These  roots 
commuiiicaU*  with  tliree  miclci, — (1)  the  central  nucleus  (acoustic  tubercle), 
8ituate<l  on  the  floor  of  the  fourth  ventricle;  (2)  the  ventral  or  accessory 
nucleus,  which  springs  from  the  lateral  root  and  lies  between  it  and  the 
median  root;  and  (3)  the  large-celled  nucleus  (Deiters's  nucleus),  which 
lies  ext-ernal  to  and  billow  the  central  nucleus.  The  lateral  root  (auditory) 
conmiunicates  chicSy  with  the  accessory  nucleus,  but  is  connected  also 
with  the  other  nuclei.  From  the  central  and  accessor}'  nuclei  auditory 
fibres  are  sent  to  the  ten)iH>ral  lobes  of  Imlh  hemiBphores,  liut  more  fibres 
go  to  the  opposite  than  to  the  corresponding  side  of  the  brain.  The  cor- 
tical centre  for  hearlnK  is  located  in  the  first  and  second  convolutions  of 
the  temporal  lobe;  and,  sim^  the  basal  nuclei  of  either  ear  send  more 
auditory  fibres  to  the  opjmsite  aide  of  the  brain  than  it«  own,  it  is  clear 
that  destruction  of  the  cortical  centre  on  one  side  will  result  in  impaii  meut 
of  function  which  will  be  more  pronounced  in  the  ear  opposite  to  the 
cortical  lesion. 

The  median  root  of  the  auditory  nerve,  composed  chiefly  of  vestibular 
fibres,  is  principally  connected  with  Derters's  nucleus  and,  through  fibres 
leading  from  Ueiters'-s  nucleus,  with  the  cerebellum. 

The  lilood-vrxseh. — The  artecics  supplyini;  the  labyrinth  are  derived 
from  one  vessel, — the  internal  auditory  artery,  a  branch  of  the  basilar 
arter>'.  This  vessel  breaks  up  within  the  internal  auditory  meatus  into 
branches  which  in  a  general  way  follow  the  course  of  the  branches  of 
the  auditory  nerve.  To  the  vestibule  it  KUpplies  three  branche.^, — one  to 
the  utricle  and  the  horizontal  and  anterior  vertical  canals,  anothiT  to  the 
posterior  vertical  canal,  and  a  third  to  the  saccule.  The  cochlear  division, 
before  entering  the  spaces  in  the  spiral  lamina,  breaks  up  into  a  network 
of  anaKtotnolie  Iikiijk,  from  which  small  terminal  vt-wels  are  sent  to  supply 
aniall  circumscribed  areas  of  the  basilar  membrane,  organ  of  Corti,  and 
outer  wall  of  the  cochlear  duct  (Shambauti^h).  Aeconling  to  8iel)cnmann, 
the  venous  blood  is  n.*turned  mainly  aloiii?  three  channels, — viz.,  veins 
leadin'^  from  the  cochlea  into  the  internal  auditory  meatus,  and  veins 
leaving  tlie  labyrinth  by  the  ii(|uaeductus  vestibuli  and  aquieduetus  eochleffi 
respectively,  Shamhaugh.'  who  mjule  careful  studit^s  of  the  bloorl- vessels 
of  the  Ifdjyrinth  in  the  pig,  sheep,  anil  calf,  found  in  these  animal.^  but  one 
venous  channel,  which  left  the  labyrinth  along  the  aquseductus  coclilese 
and  apparently  drained  the  cjitire  labyrinth.  He  refers  to  the  work  of 
Eichler  upon  the  blooil -vessels  of  the  human  ear,  who  ''found  but  two 
routw  by  which  the  venous  blood  left  the  labyrinth,  the  vein  of  the  aquro* 
ductus  cochlea;  and  the  vein  of  the  aqu^uctas  vestibuli."  Eichler's 
conclusions  have  remvrd  the  support  of  Politzer. 

■Sh&mbaui^:    Some  RclatJODs  of  the  Blood  Supply  of  the  Inner  E^r,  Arch,  of 
Otol.,  vol.  XMV,  No.  I.  1909. 
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Prtsiot.oqy  op  Sound  Perception  (Cochlear  Ftsction). — In 
attfrnpting  to  place  before  I.Ke  reader  a  brief  s>'nop.sis  of  1  fiia  rather  diffieiilt 
Bubject,  it  may  l>c  well  to  Hcknowli'dge  that  the  modem  conception  of 
the  physiology  of  sound  perception  is  ba«ed  largely  upon  byiwthesis 
and  only  to  a  limited  extent  upon  demonstrable  facts.  There  are,  however, 
a  few  basic  facl«  rclatinR  to  the  cochlear  function,  acceptanre  of  which 
may  now  be  assumed.  We  know,  for  example,  that  the  cochlea  i«  supplied 
by  the  cochlear  branch  of  the  auditory  nerve,  and  that,  when  this  cochlear 
nerve  is  completely  riestroyed  or  divided,  tolai  deafness  of  the  correspond- 
ing ear  results.  We  know  also  that  destruction  of  the  cochlea,  either  by 
dtseaj>«  or  by  surgical  removal,  invariably  Rives  rise  to  total  deaf]ie«s.  Of 
this  there  can  be  no  shadow  of  doubt.  The  orcasional  leports  of  cases  in 
which  there  has  t.>et;n  apparent  retention  of  hearinK  after  sarKical  removal 
of  the  cochlea  are  unquestionably  to  he  cjqilained  by  the  failure  of  the 
observer  to  exclude  the  compensatory  function  of  the  sound  ear. 

Since,  therefore,  we  may  prwluce  deafness  by  destroying  either  thftg 
cochlea  itself  or  the  cochlear  nerve  before  it  enter?  the  cochlear  fa^sa  at  ■ 
the  ba«e  of  the  modioKis,  and  since  the  branches  of  the  cochlear  nerve 
have  l>een  traced  to  the  basilar  membrane  and  organ  of  Corti,  we  may 
confidently  assume  that  tbe  ba.<tilar  membrane  and  orf^an  of  Corti  are 
structures  which  are  essential  to  the  function  of  tone  perception.    So  farj 
we  are  dealing  with  indisputatjle  fact.    Attempting  to  go  beyond  thi.«,  wo 
come  quickly  upon  liclmholtx's  theory  of  tone  analysis,  a  hv'potbesis 
which  has  formed  the  basis  of  most  subsequent  investigations  wliich  have 
yiekled  practical  results. 

Up  to  the  time  of  Hclniholtz's  investigations,  the  study  of  the  phj-si- 
oI<^  of  the  cochlea  had  been  olwcured  by  certain  mistaken,  views  as  to 
the  anatomy  of  the  labyrinth.  In  the  seventeenth  and  eighteenth  cen- 
turies it  was  generally  believed  that  the  labyrinth  spaces  contained  air 
instead  of  Uuid;  and  later  the  conception  of  the  cochlear  function  was 
distorted  by  the  belief  that  tbe  fibres  of  the  basilar  membrane  were  longest] 
at  the  cochlear  base  and  diminished  gradually  as  the  apex  was  approached. 
We  now  know  that,  exactly  tbe  reverse  is  true. 

Hehihtylt:'s  Ihecry  is  to  the  effect  that  the  ptTCeptioii  of  musical  tones , 
is  brought  ttl>out  by  vibration  of  the  basilar  membrane  in  response  to  sound 
waves  from  without,  and  that  the  analysis  of  mu.sical  souml  into  tones  of 
<|iffrrrnt  pitch  is  explaintnl  by  the  hypothesis  th.it  different  parts  of  th& 
tiwilar  membrane  vibrate  in  response  to  sound  waves  of  different  pitch. 
Inolbrr  words,  thata  sound  wave  consisting  of  a  c<'rtain  number  of  rhythmic, 
Aaijtit  xibralions  per  sccund  can  induce  muvements  only  in  certain  Gbres 
el  tlw  bmlar  membrane,  other  fibres  being  stimulated  only  when  th& 
■idb«r  of  ihrthmic  vibrations  is  fither  increa.sed  or  diminished.  And 
iBDt  €te  i*di»ting  fibres  of  tbe  basilar  membrane — i.e.,  stretching  from 
B  j^inii  rii-  of  tbe  spiral  lamina  to  the  spiral  ligament — are  longest  at 
^  ^0  ^  i;^  cochlear  pyramid  ami  shortest  at  the  tymj)anic- vestibular 
^L  ^b^^bsmnI  that  tho  highest  tones  of  tbe  musical  scale  are  produced 
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ly  movements  of  that  portion  of  the  bajsJiar  menibrane  nearest  the  vestibu- 
lar and  round  wlndo\V3,  and  that  the  lowest  tones  corresponil  to  vibrations 
|Of  portions  of  the  membrane  nearest  the  apex  or  helicotrenia. 

In  the  opinion  of  tlie  nuthor,  the  province  of  a  useful  manual  is  to 
discuss  facts  rather  than  tlu'urien.  He  will  not  attempt,  therefore,  to 
review  the  various  theories — interesting  though  they  may  be — which 
various  investigators  have  from  time  to  time  sought  to  establish.  It  is  of 
great  importance,  however,  that  the  studeut  should  have  a  clear  appreci- 
ation of  the  present  stage  of  our  knowle<lge,  or  of  the  facts  which  phygjolo- 
gistH  now  hold  to  be  established. 

If  we  will  regard  the  three  stnietiires  presenting  in  the  scaU  media — 
i.e.,  the  organ  of  Corti,  the  *iupj)orting  hai^itar  racmbrane,  and  the  suijer- 
imposed  membrana  t«ctoria — as  constituent  parts  of  one  mechanism,  and 
say  that  sound  waves  Itans^tnitted  through  the  cochlear  perilymph  will 
impress  certain  fibres  iu  this  mechani.«m  ami  thereby  induce  auditory 
impressions  of  tone  varj'ing  with  the  vibration  rapidity,  we  t:hall  have 
stated  the  common  belief  of  otologist*!  the  world  over.  When  we  attempt 
to  go  further  than  this,  and  determine  just  what  stnieture  in  the  cochlear 
mechanism — i.e.,  basilar  membrane,  rodfi  of  C'orti,  hair-ceil^,  or  the  hair- 
proce«scs  themselves— constitutes  the  essential  organ,  or  resonator,  which 
ree|K>n{lt>  to  pouiui  vibrations,  we  have  entered  a  realm  of  pure  conjecture. 
Hi'lmliolij;  l)elievt'd  the  basilar  membrane  to  Ije  the  essential  structure,  its 
radiatijig  fibres  being  compared  to  a  musical  instrument  ouch  string  of 
which  responded  to,  or  represented,  a  definite?  fundamental  tone. 

That  certain  definite  nrcas  of  the  basilar  membrane  and  organ  of  Ct>rtl 
have  to  do  with  the  perception  of  certain  tonef!  has  been  supported  by  the 
studies  of  Wittmaack.-  Wittmaacfc's  exijcrinients  consisted  in  subjecting 
animals  during  prolonged  periods  to  hearing  constantlj-  a  certain  note, — 
e.fi.,  256  d.v.,  1024  d.v.,  etc., — the  animals  later  being  killed  and  the  coch- 
lear structures  examined  under  the  microscope.  It  was  found  that  certain 
definite  areas  of  Cord's  organ,  corresponding  constantly  to  certain  tones, 
gave  evidence  of  pathologic  change  as  a  result  of  the  prolonged  stimulation 
or  strain;  and,  further,  that  high  U.me6  produred  morbid  changes  near  the 
vestibular  end  of  the  scala  media,  and  that  low  tont*  gave  rise  Tv  changes 
nearer  the  hehctttrcma.  These  results  have  been  confirmed  by  the  investi- 
gations of  Siebeumann. 

\  belief  which  has  become  part  of  the  accepted  hypothesis  is  to  the 
effect  that  some  interaction  Ix'twirn  the  organ  of  Corti  and  the  membr&iia. 
tectoria  is  essential  to  the  proper  transniifwinn  of  auditory  impressions  to 
the  brain, — or,  to  lie  more  explicit,  that  friction  or  impact  of  the  project- 
ing hair-proccs«es  of  the  hair-cells  covering  the  organ  of  Corti  against  the 
under  surface  of  the  tectorial  membrane  is  in  some  way  essential  to  the 
timctiOD  of  tune  perceptioo.    As  to  the  loettiod,  or  process,  by  which  this 


*  Wittmnftck:    IVhcr  St-hardigung  dee  GchOr  durch  Schalloinwirtunp.  Zcitach.  f. 
ObrcoheiL,  Ud.  50,  lOOR. 
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contact  or  friction  is  lirotieht  aViut,  the  consenjnis  of  opinion  amons 
pliysiologistw  haw  utrongly  stipported  tli«  vii-w  tliat  sdiind  wavts.  propagated 
throufth  the  perilymph  ami  reacliinK  the  undvr  surface  of  the  basilar  mem- 
brane, have  there  caused  vibration  or  displaecmont  of  certain  of  its  fibres, 
thus  carrying  the  CQrresputidinfi;  hair-processes  of  Corti's  organ  against  the 
tectorial  memlirane. 

An  interesting  hj'pothesis  advanced  by  Shambaugh,  of  Chicago,  demies 
to  the  basilar  membrane  the  property  of  rrsponHing  directly  to  vibrations 
of  the  perilymph.  He  banw  this  tielief  uijoii  what  wjems  to  him  the  physical 
uiiBtnetw  of  the  basilar  membrane  as  a  vibrating  structure.  Shanil>augh 
believes  that  the  sound  waves  are  taken  up  by  the  endolymph  of  the 
cochlear  duct  and  trant'mitted  directly  to  t!ie  meinbrana  tect'Oria  and  that 
it  is  this  membrane  which  possesses  the  power  of  vibrating  in  different 
parts  in  accordance  with  variations  in  the  character  of  the  sound  waves,^ 
i.e.,  the  number  of  rhj-thmic  vibration."*  per  second,  While  the  arguments' 
in  support  of  this  theory  n-em  tii  the  wriVr  uiiconvitieing,  the  papers' in 
which  they  are  presented  are  exceedingly  interesting  and  instructive. 

As  to  the  particular  structure  within  the  organ  of  CortI,  or  its  .support- 
ing membrane,  which  plays*  Ihe  essential  part  in  converting  the  form  of 
motion  which  we  eall  a  pound  wave  into  an  impul^^e  capable  of  imprep.''ing 
the  auditory  centres  of  the  brain,  that  is  a  question  upon  which  future 
investigators  may  possibly  throw  light. 

The  VegtibiiUir  A  ppanUitft,— The  luembranoiis  vestibular  apparatus 
,  consists  of  the  utricle,  saccule,  and  three  !»emicircular  canals.  Wliatever 
may  be  their  exact  function  in  iiealth,  it  is  probable  that  these  structures 
act  in  concert.  Injury  to  any  one  canal  causes  subjective  mid  objective 
phenomena  x'ery  similar  to  thotte  following  injury  of  the  other  two.  or  to 
the  parts  resting  within  the  bony  vestibule.  The  phenomena  of  vextibuiar 
irritation  have  been  carefully  studied  both  experimentally  and  clinically 
by  Klourenp,  fioIt«.  Breuer,  C'rum-Br«nvn,  Kwald,  Barany,  Neumann, 
Huttin,  HiiisU-rK,  Jansen,  and  a  hiwt  of  observers  in  different  parts  of  the 
world.  These  observBtions.  while  of  immense  value  in  their  bearing  upon 
the  symptoms  of  acute  tympanic  di.-^ease,  have  thro^vn  but  little  direct 
light  upon  the  vrsfil>ular  function  in  health.  They  will  not,  therefore,  be 
com*tdered  in  the  present  chapter. 

We  know  that  the  vestibular  mechanism  is  not  an  organ  essentia)  to 
man's  power  of  et|uilibration,  for  after  its  comjilete  removal  the  individual's 
equilibrium  if  soon  re-established.  By  a  somewhat  siimilar  course  of  logic 
the  theorj*  of  Ewald— i.e.,  that  the  vestibular  apparatus  is  in  some  dcgrco 
responsible  for  the  tone  of  the  skeletal  muscles — must  be  discarded,  for 
destruction  of  the  canals  does  not  seem  to  influence  mu.^rular  lone  inju- 
rioualy .  The  author  haf;  had  the  opportunity  of  examining  two  individuals, 
amananda  woman,  in  whom  the  function  of  bothlabxTinths  wasai^Ktlut'-ly 


'ShambMUth:  Phyiur>1r<f>-  of  the  Cochlea,  AnnalB  of  Otol.,  Sept.,  191fl;  Ph^otogy 
of  Totip  Prrrcplinn,  Anna!.-*  of  Oinl,,  Dw.,  Iftlfl. 
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and  apparently  permanently  ablftted,  ami  these  patients  seemed  to  be 
rather  af>ove  the  average  in  musculitr  strenjith  and  potential  efficiency. 

It  is  probable  That  the  vestibular  mt-ehanisms  are  in  one  sense  organs  of 
oricnt^ition,  in  that  they  enable  man  under  all  comiitions, — i.e.,  in  tight  or 
darkness,  and  in  whatever  position  hia  body  may  be  placed, — subcon- 
sciuusly  and  without  effort  to  determine  tJie  [wsition  of  the  different  parta 
of  his  body.  It  is  the  sudden  withdrawal  of  this  power  whieh  places  the 
individuil  afU'r  removal  of  one  or  both  lab^Tintbs,  and  even  after  he  has 
recovered  from  the  first  vestibular  disturbances  Incident  to  the  operation, 
in  Sonne  dan^r  of  serious  accident.  That  he  soon  learns  to  guard  against 
such  mi.Hhaiw  under  all  or  any  conditions  does  not  (iisprove  the  value  of 
these  orRans  in  health.  It  proves  simply  that  certain  other  faculties — 
e.g.,  the  so-called  muscle,  arthrodial,  and  tjicUIe  senses  ami  the  sense  of 
sight — have  co  enlarged  their  scope  as  to  cunipensate  for  that  which  he 
has  lost.  Viewed  in  thi.t  way,  it  wouhl  seem  that,  if  we  permitted  ourselves 
to  Bpeak  of  the  corhh*ar  branch  of  the  auditory  nerve  as  the  aviditory 
branch,  we  might  with  e<)ual  propriety  regard  the  vestibular  branch  as 
the  nerve  of  orirntiitii/n. 

What*?ver  the  exact  function  of  the  vestibular  mechanism  may  l>e,  it  is 
fairly  certain  that  the  e8.'*ential  structures  are  the  cristie  acusticie  of  the 
semictrcuhtr  canals  and  maculie  acuftica;  of  the  saccule  and  utricle.  Both 
histdlrtgically  and  physio  loci  rally  there  appears  to  be  a  certain  analogy 
between  thi-se  structures  and  Corti's  organ.  Thii.s.  both  the  organ  of 
Corti  and  the  cri^tjp  and  maculae  acusticie  are  covere<l  by  a  highly-orRan- 
i7*d  neuro-epitheliuiu,  of  which  the  surface  strata  are  composed  of  hair- 
cells  from  whicli  li air-processes  project.  In  each  of  these  orgaiisi  the  hair- 
processes  project  into,  or  towani,  an  important  superimposed  structure, 
friction  or  impact  against  which  is  essential  to  its  proper  performance  of 
function.  Thus  the  hair-celU  of  the  cristas  aeiLttiea*  do  n<it  project  dir^tly 
into  the  eudolymph  of  the  finipuilip.  but  into  the  soft  cupola  terminaliit 
covering  them.  The  hair-cells  of  the  mnculie  acustieip  are  in  contact  with 
the  otoiith-holdiuK  membrane,  while  the  liair-cell.'*  of  Corti's  organ  project 
toward  the  under  surface  of  the  nienibrana  tectoria.  According  to  Sham- 
haugh,  the  relation  of  the  free  surface  of  the  orgon  of  Corti  and  the  teetxtrial 
membrane  is  one  of  actual  contact.  In  the  urgan  of  Corti,  impact  of  the 
hair-prncciwes  against  the  mcinbrana  tectoria  is  l)rought  alHiut  through 
the  agency  of  sound  waves  propagaU*d  ttirough  the  laljyrinthine  fluids. 
In  the  case  of  the  crislic  acusticje  and  macuhc  acusticse,  interaction  is 
brought  about  between  their  hair-])rowsHes  and  the  cui«)la  terniinalis  nn<P 
the  otolith  membrane  by  sudden  changes  in  the  position  of  the  head.  The 
importance  of  this  structural  and  physiological  analog>'  between  the 
different  parts  of  the  membranous  labyrinth  has  been  emphasized  by 
Shambaugh. 


CHAPTER  XI. 


INFLAMMATORY  AJtJi  SUPPURATIVE  LESIONS 
OP  THE  LABYRINTH. 

Suppurativa:  labvrintiiitis  is  unquestionably  nnr  of  the  moot  dan- 
gcrcus  lt>}4ionH  with  whicli  tJie  ]]bysician  tia^  to  ronUMiti.  The  dispose  is 
practically  always  secondary  to  punilpnt  disoase  of  the  middle  ear  or 
niaetwiil.  Tlie  iuitiai  symptoms — i.e.,  those  which  announce  the  aelual 
invasion  of  tiie  niembranuus  labyrinth — are  invariably  such  at  may  be 
attributed  to  vcfttihular  irritation.  Unfortunately,  unix^eriial  fatniliarity 
with  the  phcnomi^na  of  vestibular  irritation  can  not  aa  yet  be  assumed. 
It  may  Ik;  well,  tberofon.',  before  discussinn  the  clinical  aspects  of  the 
dii=«aKe,  to  review  briefly  certain  experimenta,  fact^,  and  accepted  theoriea 
upon  whiirh  our  present  knowletlge  of  (Suppurative  labyrinthitis  depends. 
The  experiments  of  Flourens'  upon  pi^ns  and  rabbita,  publiabed  in 
1824,  eKtablished  the  fact  that  suction  of  any  one  of  the  semicircular  canals 
gives  rise  to  uncontrollable  movements  of  the  head  and  eyes  in  the  plane  of 
the  canal  experimented  upon.  Breuer  in  ISS8  demonMrat*>d  that  similar 
phenomena  could  be  induced  by  simple  irritation  of  a  canal  without  caus- 
ing its  actual  detitruction, — e.g.,  by  electrical,  thermal,  or  chemical  irritants. 
In  1892  Profivwor  r^wold,  of  StrasburK,  CJUried  these  exiterimenta 
further,  corroljoratiiig  the  results  of  Flourens,  Ureuer,  and  other:^,  and 

establishing  further  the  relation 
between  endolymph  movements 
in  the  different  canals  and  the 
character  and  direction  of  the 
rei^ulting  nystagmus.  ThfM<  latter 
experimenta  ore  so  clearly  the 
basiH  of  our  present  knowledge 
of  the  phenomena  of  vestibular 
irritation  that  we  shall  take  time 
to  liescrilw  thcni  briefly. 

KWAt,I>*»     EXPKRIUI^NIH     (Fig. 

I()0).^-Kwalii'  exru-riincuti^d  upon 

piKeons    in    the    folluiving    way; 

Having  exiMwed  the  canal  M.'lcot*d 

fur    investigation,    a    small    hole 

was  drilled   into  it  near   its  small   end,   and  the  lumen  of  the  canal 

was   obliterated   at    this   point   by    the    inlriHluction   of   a   lead    nutas. 

A  second  opening  was  next  made  between  the  small  occluded  end  ftnd 

'  Flourvna:  Ue  propri*W-«  el  liw  fonclions  ilu  bj-sI^hip  nrrvwuji,  pp.  454-482. 
*  Ewald:    PlijTMokigiKhe  Uatcnuebpngeo  Qber  du  Endorgan  dec  Nonu  OoUvia^ 
pp.  2U-2H(>. 
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thp  large,  or  ampullar,  end  of  the  canal.  Into  this  second  openbsc  waa 
introduced  and  fixed  one  end  of  a  Bmalt  IiuUuw  cylinder,  open  at  both 
endf",  the  outer  end  of  which  communicated  dy  means  of  a  piece  of  narrow 
rubber  tubing  with  a  cornpressihlp  rubber  boll  or  bulb.  The  interior  of 
bulb,  tubing,  and  cylinder  being  now  directly  continuous  with  (hi-  lumen 
of  the  canal,  it  i.s  clear  that  com]iression  of  the  bulb  must  neccssarity  cause 
displacement  of  the  endolymph  in  tlie  membranous  canal  involved;  and, 
since  the  small  end  of  the  canal  has  been  obliterated,  it  is  obvious  that 
during  compression,  the  endolymph  movement  must  be  toward  and  through 
the  ampulla  and  into  the  cavity  of  the  utricle.  Bepnning  with  a  partially 
comprassed  bulb,  it  is  equally  clear  that  relcn.«e  of  pressure  will  cause  a 
movement  of  endoljTniih  from  the  utricle  towarti  and  through  the  ampulla 
and  in  the  direction  of  Ihe  small  end  of  the  canal. 

Kwald  by  this  nietbod  experimented  separately  on  the  three  semir 
circular  canals,  and  obtained  the  following  results: 

Righi  Horizonlal  rdwi/.— Comproiwion  of  the  bulb  (causing  endolymph 
diKplacoment  towanl  the  ampulla)  was  invariably  followed  by  a  plow  wtrong 
movement  of  the  head,  exactly  in  the  plane  of  the  canal,  toward  the  left. 
Coincidently  with  this  head  movement,  tlic  eyes  were  moved,  also  in  the 
plane  of  the  canal,  to  the  left.  On  release  of  pressure  the  head  and  eyes 
quickly  returnwl  to  their  normal  position.  Suction  (causing  endolymph 
movement  from  the  utricle  through  the  ampulla  and  toward  the  small 
end  of  the  canal)  wa-s  followed  by  slow  turning  of  the  head  and  eyes, 
always  in  the  plane  of  the  caiml,  to  the  right. 

This  experiment  upon  the  left  horizontal  cannl  gives  riae  to  similar 
movements  of  tlie  head  and  eyes,  but  in  reversetl  directions. 

Itight  i'ostemn-  Vcrticol  Cannl. — Compression  {i.e.,  endolympli  disiilace- 
ment  toward  and  through  ampulln)  is  followed  by  gradual  movement 
of  the  head  and  eyes  exactly  in  the  plane  of  this  canal  and  in  the  direction 
of  its  ampulla, — <.e.,  to  the  right.  Suction  gave  rise  to  movements  in  the 
Banie  j)laiie.  but  in  the  ojijtor^itc  direction, — i.e.,  to  the  left. 

The  reactions  of  the  antenor  vertical  carta.}  are  similar  to  those  of  the 
posterior  vertical,  varying  only  in  accordiince  with  its  difTerent  plane. 

Ewald's  experiments  establisiied  definitely  the  following  imijortant 
facts:  (1)  Excitation  of  any  single  canal  can  product!  nystagmus  only  in 
a  plane  parallel  with  the  plane  of  that  canal;  (2)  the  relation  between 
the  direction  of  the  endolymph  movement  in  any  canal  and  the  direction 
of  the  resulting  nystagmus  is  definite  and  constant;  and,  cousequenlly, 
(3)  by  reversal  of  the  endolymph  movement  in  any  canal  we  can  reverse 
the  direction  of  the  induced  nystagmus. 

The  analogy-  between  these  experimental  phenomena  in  the  lower 
animals  and  vestibular  nystagmus  in  man  is  now  clearly  established.  \» 
we  shall  see  later,  vestibular  nystagmus  in  man  is  characterized  by  a  quick 
movement  in  one  direction  and  a  slow  movement  in  the  opposite  direction. 
With  pigeons  Ijoth  head  and  eyes  move  in  responst^  to  vestibular  irritation, 
whereas  in  man  the  nystagmic  movements  are  confined  to  the  eyes.     With 
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regard  to  Ewald's  experiments,  it  is  importftnt  that  we  bear  in  miml  tbe 
fact  thai  the  slow  movonients  of  head  and  eyps  caiised  by  either  compression 
or  suction  correitpojid  to  the  slow  component  of  a  veslihular  nystagmus. 
We  arc  accustomed  to  name  the  direction  of  a  vestihular  nystagmqs  in 
accordance  with  the  direction  of  the  quick  eye  movement, — e.g.,  nystag- 
mus to  the  riRht.  or  nysi(ij?nius  to  the  left.  The  quick  eye  movement  does 
not.  however,  represent  the  veKtibuIar  impulse,  whicli  is  responsible  on[y 
for  the  )*low  eye  movement  in  the  opposite  direction,  tlie  quick  recoil 
movement  being  under  the  control  <)f  the  central  nervous  Bystcm. 

NoTB.— Th*  (lifferentiftlioti  of  th«  vedtibular  from  the  cerebrftl  romtN>ncflt  of  a 
veotibulftr  D>'8iaKmui»  hiu  brvn  beautifully  tlciiiomtrBtvc]  id  ci'rtiiln  rasm  in  which  thn 
caloric  exiJerhnenl  —next  In  bp  dwicribwl — h-M  l«vn  cmployefi  iiimn  s  piLiicnt  iirnkT  tWp 
fLnaMlhniiA.  Xarcdsis  having  hcim  puflhcd  to  iho  point  where  the  pnriplit-ral  n-flcwsN  mp 
aJjnlinhH),  the  ralnrlr  Intl  has  boca  applied  in  the  manner  iinutilly  pvinx  rise  to  a  ves- 
tibular n>-«t&itmii4  luwunl  the  opposite  e»j-, — Ivt  u«  sny  tu  the  Ml.  ItuUer  these  mnili- 
tions,  the  vestib'ilar  nativity  bfing  relaim-i)  rmrl  tin-  rriitnil  ner\ou§  control  havinff  been 
MiH|ifiiiclt^i.  the  even,  inslond  i>f  exoiHitini;  sufcessive  qiiii'k  movements  to  the  left,  an 
dnwty  rotat«()  lo  the  rlitht  and  remain  in  that  iKM^ition.  An  the  InfltienT  of  the  aiUM- 
tbrtic  weimi  off  and  the  ceutml  rellexe»  ure  nwt^>rt'<l,  the  i>Vf*  art  euJdeuly  jerked  fmm 
their  iwwiition  of  devijilion  to  the  right,  and  ^xenite  Ihe  rhiiracleri^tir  qiiiijc  movementA 
to  the  left.  Or.  if  Ihe  narcoflin  is  prolonged,  the  influenecof  the  vestibular  imptibe  may 
wear  iiwif  nut,  and  the  eyna  return  to  their  normal  {xuiition. 

Babavv's  ExTKRiMBNTs;  THE  CALniiic  Rkactions. — It  has  long  l>«n 
known  to  otologists  that  Irrigation  of  the  ears  for  the  removal  of  pus  or 
cerumen  will  in  some  case*  give  rise  to  nystagmus,  vertigo,  and  disturbance 
of  equilibrium.  This  remained  an  unsystematized  fact  of  no  prdctiral  value 
in  otolog>-  until  the  discovery  by  Barany,  of  Vienna,  that  these  phenomena 
were  not  haphazar*!  occurrenci's,  depending  upon  individtial  itiiosyncrasy, 
but  were  constant  reactions  having  a  definite  relation  to  the  temperature 
of  the  water  used. 

The  calorie  reaction  may  be  briefly  stated  as  follows:  If  we  irrigate 
either  ear  of  a  perjton  with  normal  labyrinths  vnih  water  of  body  tempera- 
ture, no  subjective  or  objective  symptoms  are  experienced.  If  we  use 
water  considerably  l>elow  bl(X)d  heat, — i.e.,  86"  K.,  or  lower, — we  invariably 
obtain  the  following  reactions, — viz.:  (a)  rotary  nystagmu.s  of  which  the 
quick  movement  is  in  the  direction  away  from  Ihe  ear  irrigated;  (b)  the 
patient  experiences  subjective  vertigo,  and  (c)  exhibits  marked  disturb- 
aiict-s  of  etiuilibriiim.  Sulistituling  hot  water. — i.e.,  at  110°  K.,--we  obtain 
exactly  the  same  phenomena  with  the  exception  that  ttie  direction  of  Ihe 
nystagmuf*  is  now  towonl  the  car  irrigated,  and  the  ataxia  shows  certain 
changes  in  accordance  with  laws  governing  its  relation  to  the  nystagmua 
present. 

These  reacltons  are  very  nearly  invariable  with  normal  persons.  Their 
diagnoetic  value  depends  upon  the  fact  that  when  the  static  labyrinth 
(vestibular  apparatus)  has  been  dt^troyetl,  either  surgically  or  by  disease, 
the  vestibular  nerve  can  no  longer  respond  to  stimulation  by  heat  or  cold, 
and  the  caloric  reactions  arc  absent. 
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Note. — Barany's  explftnation  of  ihem  phenomena  in  nrcordnnrR  with  Ewald's 
PXIwruQClUa  iis  interesting  and  ou  the-  wholo  convinviuK.  Wc  must  rifcanl  tlic  wliole 
Inbyrintliine  cavity  W  an  irrp|i:iilHr1y  HhHpvcl  vi'mpI  ront&inmg  Qxiiii  (perilymph, 
oiwJalynipti),  Ibc  K-mporaiure  of  whirh  is  preffumably  that  of  the  bl*Kvl.  If.  now, 
wc  biing  hot  or  cnM  wnirr  in  rontuci  wiih  one  wall  of  this  vtwei.  th«  tpmpcralure 
of  thai  part  of  iLc  ooiituiucd  flui'l  unirvst  this  wall  will  be  ruiacd  or  luwcrcl.  In 
other  w-orrts,  its  specific  gravity  h»Tc  will  b*  incrwwr<l  or  diniinishpd,  and  it  will  nink 
or  nm  ftrcording  to  the  ph>-Bical  laws  governing  fluids  of  diflerrnl  apci-ilio  wrij^ht. 
Now,  llic  Tmrts  of  the  wmicirrulnr  canal  ii>'Ptrm  nparpsi,  thfl  tnirfapp  of  the  inner 
tytapauic  null  arv  the  unti-rior  half  of  the  horisonta]  cuntJ  and  tUv  aulvhur  ur  uut«r 
third  and  anipiilU  uf  tlii>  antiTior  vrrLical 
canal  (t'ig-  Ifil).  These  parts  arc,  iherc- 
forv,  fijst  influent^  by  the  hot.  or  cold 
waltT  MKvd  in  irH];aiinK  th«  ear.  Willi 
the  head  frcel,  «ud(h-n  «ioliiin  of  th*- 
oidolj-mph  in  the  extcmiU  (horizontal) 
nemicirrular  i-unnl  does  not  giW  rise  to 
on  fndolyojph  jnovcroenl.  thia  beinK  pre- 
vented by  iU  honeontul  piisition.  lu 
the  case  of  the  antiTior  voriiral  rnnal, 
on  the  other  hand,  the  part  ui'arc«t  the 
tympanum— vix.,  the  outer  or  ampullar 
end — (M>inlj)  din^/Hly  dovi-nwanl.  IrriRa- 
tion  with  fold  wnlor  would,  therefore, 
in  this  L-unul  give  net'  to  u  dowriwnjtl 
movoraeni  uf  endolymph  toward  and 
tbmilRh  itfl  ampulla.  Thar  n>kl  irrif^ion 
In  normal  individunh  is  olwaya  followit] 
by  rotATy  nyKlaKinUM  luward  the  op])o»t« 
■ide  W  in  euu^L  ai.x-i ^rdanl■e  with  Ewidd's 
experinienLs,  Furtbcr  corroboration  of 
this  theory  \h  obtained  fnim  the  fact 
that  if,  tinuv*diately  aftur  irriKfillun  wiili 
cold  water,  the  bcjid  is  bi-nt  drtwnward 
»o  thai  the  top  of  the  head  is  directly 
toward  the  floor,— a  pocdtion  in  whlirh 
the  tudolymph  uxivement  wuuld  bv  rn- 

Terwd, — thp  dircrtiiin  of  Ihc  nytaKtiius  id  alw  reversed, — 1>,,  ia  toward  the  ear  irii- 
gated.  Further,  if  the  hcjMl,  aft^cr  irrigattdn  with  rold,  is  quickly  bojit  forward  to 
an  nnitle  of  00  degreea  so  thai  tho  fare  lootut  direrrtly  dou-nward,  the  nyiilaffmus  i» 
chauKt-d  from  the  rotary  to  the  b-iriituiitul  tyiK>.  The  explanation  of  thi«  in  nut  far 
to  ("■•■k,  fur  in  fhi*  position  of  ihfr  hi-afl  the  anterior  verticnl  and '  ponl^nor  vertical 
canalfl  luwunte  positions  somewhere  between  the  vertical  and  horiEontol  plancfl,  while 
the  botizontal  canata  fall  quite  in  the  vertical  plane.  The  chief  endolymph  inr>\'0- 
:  nent  is  therefore  in  the  horizonttU  ctumi,  with  resullinK  horizontul  nyi>tuKin\Uf.  That 
tlie  U»  of  hot  wnter,  which  would  n^iluce  endolymph  upecifit-  grwvity,  nhuuld  give  riae 
to  nystagmus  in  reverse  direetiona  tends  further  to  support  Barany'a  theorj"  as  to  the 
catisatinn  of  these  tntcreeting  phenomena. 

Vestibular  Nystaowus. — Involuntary  oye  movements  occur  as  an 
excepttut)H.t  pheiiuitienuii  »ith  several  cunditiotm  having  nu  relation  to 
disease  of  tlie  labyrinth, — (.g.,  cerebellar  lesions,  certain  ocular  dis«a»e«,i 
hracditary  sj'philis,  neurtislhcnia.  It  is  necessary,  therefore,  that  n  word 
be  said  as  to  certain  characteristic  featurea  which  distinstdsh  vestibular 
nyrtagnius  from  other  forms.    To  e-Stablish  a  claim  to  vestibular  origin. 


Pio,  181. — DuRTBmmBlic  piccura  of  innor  tjrm- 

pniUE  *kI1.  ihuwinit  (I)  turritnattl  Mtmiciii^iiilar 
ranni,  and  12)  aivtcrivr  coil  »l  imtrriai  vcrtionl 
rmnnl. 
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(1)  a  nystagmus  must  he  composed  of  a  quick  mnvrment  in  ono  Htr(>ction 
anti  a  slow  movement  in  the  opposite  direction;  (2)  it  is  inpniasod,  usually 
in  rapidity  and  always  in  length  of  excursion,  when  the  eyes  are  turned 
voluntarily  in  the  direction  of  the  quick  movement;  (3)  it  becomes  weak, 
or  may  disappear  wholly,  when  the  eyes  are  turned 
in  the  direction  of  the  stow  nystagmic  movement. 
The  above  are  invariable  rharaeteristics  of  nyKtaR- 
muB  of  vestibular  origin,  whether  produced  by  experi- 
mental irritation  or  in  the  course  of  acute  laby- 
rinthine disease. 

Vcsitibular  nystagmus  may  bo  horizontal,  oblique, 
vertical,  or  rotary.  The  nystagmus  caused  by  acute 
labyrinthine  disease  is  practically  always  rotary. 

Obviously  all  forms  of  vewtilmlar  nyKtagmuit  are 
rotary,  since  in  alt  the  eye  movements  take  the 
form  of  t*i-flnd-fro  rotation  about  aomc  imaginar>' 
axis.  The  term  "rotary,"  however,  is  applied  only  to 
forms  of  nystaRmus  in  which  the  eye  movcmenta  as 
Keen  from  in  front  do  not  stHrni  to  dewribe  a  straight 
line  upon  the  cornea.  We  call  all  t>'pos  of  n>-stagmu9 
"rotao"."  therefore,  in  which  our  line  of  vision  docs 
not  fall  in  the  plane  of  the  nyslagimus.  Thus,  if  Our 
line  of  vision  coineitlos  mth  the  axis  of  rotation, — i.e., 
is  at  right  angk^  to  the  jilane  of  rotation, — we  have 
the  most  pronounced  type  of  rotary  nystagmus 
pOBsible, — a  veritable  wheel  nystagmus  {Fig.  152). 
On  tlie  other  hand,  when  our  line  of  vision  falls  within 
the  plane  of  rotation,  there  resuU«  a  straight  nystag- 
muH  which  may  be  horizontal  (Fig.  163),  vertical  (Fig. 
164),  or  oblique  (Fig.  165),  but  can  not  be  rotary. 
When  our  line  of  vision  falls  somewhere  lietween  the 
axis  of  rotation  and  the  plane  of  mtation,  we  have  a 
funn  of  nystiigtiius  falling  somewhere  between  the 
straight,  and  the  wheel  tyi^e,  au<.l  partaking  somewhat  of  the  character  of 
each  (Fig.  166).  In  such  a  nystagmus  the  excursion  made  by  any  given 
point  upon  the  cornea  will,  as  seen  from  in  front,  represent  the  arc  of 
a  circle  much  larger  than  one  who.-ie  radius  is  measured  by  the  distance 
b<;tween  the  centre  of  rotation  and  tlit-  c()rni.'al  point  in  <|ue»tion.  Such 
a  n>'at.flgnnis  is  also  called  "rotary,"'  and  is  the  type  usually  seen  in  acut© 
labyrinthine  diwa**. 

From  the  resultf  of  Ewald's  experiments,  and  from  a  clinical  study  of 
nystagmus  as  seen  in  suppurative  lesions  of  the  lai)yrinlh,  wc  may  de<lucc 
the  following, — viz.:  That,  since  irritation  of  a  smgle  caaal  can  produce 
nystagmus  only  in  its  own  plane,  an<l  since  the  nystagmus  accompan>ing 
acute  lab>Tinthine  diw-ase  rarely  corresponds  exactly  to  the  plane  of  any 
single  canal,  wo  may  assume  that  suppurative  invasion  of  the  labyrinth 
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almoet  invarial>]y  involves  all,  and  always  more  than  one,  of  the  three 
Bemitrireular  canals. 

A  little  practice  may  lie  required  to  detect  the  rotary  character  of  tha 
nyBtaRmud  Ui^ually  acconipanyinK  acute  labyrinthine  diseaee.  7o  the 
unpraotiscd  eye  the  ocuiiir  mov<'iiients  may  at  first  seem  quite  in  the  hori- 
aontul  plane.  If,  however,  we  fix  our  attention  ufmn  some  dilated  cornt'al 
vessel  find  note  carefully  its  chfingin^  reliilion  totlie  border  of  the  lower  lid, 
the  rotary  element  becomes  onuii.stakable.  Lack  of  attention  to  this  ])uint 
has  doubtless  been  responsible  for  some  obviously  incorrect  clinical  reports. 
Phystolooical  NifSTAOMus-^Tlils  term  has  been  applied  by  Barany 
to  a  form  of  ny»ta«nuis  wiiieh  is  se4-n  In  many  normal  persons  when  the 
■eyes  are  vehmtarily  placed  in  the  extreme  lateral  position  in  either  direction. 
It  is  mentioned  in  this  place  becau.'^e  it  is  of  the  Kreate»t  importance  that 
the  student  should  learn  to  recognize  it  as  having  no  significance  as  an 
,  indication  of  suppurative  labyrinthitis.  The  charactiT  of  the  eye  inove- 
^mefits  is  quite  similar  to  that  above  describe^l, — that  is  to  s&y,  it  is  usually 
ry  in  character  and  is  composed  of  a  quick  Jtioveinent  in  one  direction 
a  slow  movement  in  the  opposite  direction.  It  is,  liuwever,  easily 
differentiated  from  the  nystagmus  of  labjTinthine  disease  by  the  following 
points: 

(a)  Spontaneous  vestibular  nystagmus  in  its  most  active  st^e  is 
constant,  but  is  cxagRerated  when  the  eyes  are  voluntarily  turned  in  the 
direction  of  the  quick  movement.  Physiological  nystagmus  i«  present 
only  when  thr;  eyes  are  turned  strongly  in  one  or  the  other  lateral  ilirectiun, 
and  then  usually  lasts  but  a  few  seconds. 

(b)  Vestibular  nystagmus  in  its  active  stage  is  present  whatever  the 
position  of  the  eyes.    Later,  however,  as  the  strengtli  of  the  nystagmus  is 

raduolly  reduced,  it  may  be  wholly  al*sent  when  the  eyes  are  turm-d  in 
direction  of  the  slow  nystagmic  niuvement.  Fhyt>iological  nystagmus 
cbftDges  its  direction  according  to  the  position  of  the  eyes, — the  quick 
movement  corre^pon<ling  to  the  lateral  dJrcctiun  in  which  the  eyes  are 
voluntarily  turned. 

(c)  Vestibular  nystagmus  in  ttj^  most  active  stage  is  almost  invariably 
accompanied  by  vertigo  and  ataxia,  and  these  symptoms,  even  after  the 
nystagmic  movements  have  groivn  weaker,  ciui  usually  tie  reinduced  by 
sudden  movements  of  the  head.  Physiological  nystagmus  is  absolutely 
unaccompanied  by  any  subjective  s^Tnptoms. 

Barany's  estimate  that  this  so-called  physiological  nystagmus  occurs 
in  GO  per  cent,  of  normal  persons  .seems  to  me  exaggiTatr-d.^M  to  2.5  per 
cent,  being,  according  to  my  observatiun,  nearer  the  correct  jiroportifm. 

Rotation  or  Turning  Experiment. — This  is  simply  another  method 
of  inducing  endulymph  movements  in  the  semicirLrular  canals  and  thereby 
causing  symptoms  of  vestibular  irritation. 

\Vhen  a  normal  person,  seated,  with  head  t-rcct,  upon  a  revolving 
chair  (Fig.  lt)7),  is  suddenly  and  forcibly  rotated  in  one  or  other  direction, 
■ — let  us  say  to  the  right, — there  occurs  a  horizontal  nystagmus  T\Hth  the 
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THE  SEMICntL'L'LAR  CANALS 

quick  eye  movement  in  the  direction  in  which  he  is  turned, — i.e.,  to  the 
right.     When  the  rotations  are  suddrnly  (*topppcl,  the  dirpction  of  the 

n.wtaumus  is  reversal, — i.e.,  U  is  now  to  tho  left.  The  averaRc  duration  of 
this  sn-rallod  "jLft^r  nystaRnuis"  is  ahfjut  40  scoonfls. 

Th(>  rctiitinn  cxiii-rimcnt  is  a  us4>ful  aid  in  the  Ktudy  of  vtwtihular 
phonoraena  in  that,  hy  pLacinfc  the  head  during  rotation  in  various  posi- 
tions, one  is  able  iu  Induce  at  will  almost  any  form  of  V(\stibular  nyt^tagmus. 
Obviously  tlie  variout*  forms  of  nyi-taRtiia-*,  verliRo,  and  ataxia  can  mean 
little  to  the  student  who  has  not  a  correct  mental  pirture  of  the  pianos  of 
the  three  semicircular  canals,  and  also  of  the  relative  pn^itiuns  of  their 
ampullar  and  small  ends.  These  relations  seem  often  to  present  such 
difliculttt*  to  the  iK-ginrier  that  the  writer  is  templ^'d  Ui  suggest  a  very 
simple  devite  by  which,  witti  the  aid  of  two  visiting  cardi*,  one  may  eaaly 
fix  them  in  menior>'. 

In  P'ig.  1G8,  a-b  represents  a  line  throughout  whit-h  the  card  is  to  be 
cut  or  djvided  by  a  sharjvpointed  knife;  r-ri,  a  line  at  which  the  card  is  to 
be  bent  or  folded  upon  itself.    If  now  we  bend  the  cord  at  c-d,  so  that  the 
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two  scgmentB  occupy  planes  at  right  angles  to  each  other,  and  insert  Ije- 
tween  the  cut  edges,  now  also  bent  at  riglit  angles,  the  edge  of  a  wcond 
card  (Fig.  109).  we  have  three  planes,  each  at  right  aJigles  to  the  other  two. 

If  we  wi.-*h  this  little  improviseii  model  tn  n-present  the  planes  of  the 
three  canals  of  the  right  ear,  we  have  only  t^  hotd  it  (mentally)  to  the  side 
of  the  head,  with  the  bi.wcting  card  in  the  horizontal  plane,  and  it,-*  edge, 
rf-^,  parallel  with  the  anteriiposlerior  axis  of  the  skull.  In  1his  position 
we  have  the  upper  half  of  the  anterior  sesnient  of  the  vej-tical  card  (a) 
representing  the  piano  and  position  of  the  anlerior  vertical  canal,  the 
middle  part  of  the  jwsterior  segment  (&)  rcprcMimting  the  posterior  vertical 
canal,  and  the  enclosed  part  of  the  inserted  card  (c)  representing  piano 
and  position  of  the  horizontal  eanid. 

If  we  wish  this  model  to  represeat  also  the  respective  curves  and  the 
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ampullar  anti  small  ends  of  the  thrw  rnnals,  wc  must  outline  these  slmc- 
tiiri-s  upon  tlie  I'ftnis  m  indieatecl  in  Fics.  170  aiitl  171,  ami  with  scissors 

cut  away  part  of  the  card  (Fig 
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171),  a^  indicati'd  by  the  dotted 
Jinw.  Wlien  thew  cards  are  cut, 
folded,  and  adjiistril  (Fig.  172), 
we  have  clearly  bi-forc  us  thr  cuni- 
mon  opening  of  the  ant-erior  and 
poHttrrior  vertical  canals  («),  thft 
ampiilla  of  tho  anterior  vertical 
canal  th),  the  ampvilla  of  the  hori- 
zontal canal  (c),  atid  the  ampulla 
of  the  posterior  vertical  canal  (d). 
Explanation  oj  liotatiotuit  Xys- 
tafftntis.— When  the  head,  lu-ld  in 
th«  erect  iwi^ition,  is  suddenly 
turned  in  the  horizontal  plane 
either  to  the  right  or  left,  the 
emlolymph  in  the  two  horiKontal 
canals,  by  reason  of  its  infrlia, 
at  first  logs  behind, — i.e.,  is  dis- 
placed in  the  opposite  direction. 
If,  for  example,  the  head  is  turned 
to  the  right,  the  initial  endo- 
lynipli  movement  will  in  tiie 
riKht  horizontal  canal  Ijc  toward 
its  ampulla,  whilf  in  the  left 
hoiizontal  it  will  he  towar^l  the 
small  enri  of  the  canal  (see  Fig. 
17;i).  Now,  according  to  Ewald's 
exporimonts,  these  are  precisely 
tbcemlolyniph  movements  which 
in  these  canals  shouhl  produce 
nyatagmus  to  the  right,  and  this 
phenomenon  is  always  ]>res*ent 
during  the  rotations  to  the  right. 
When  the  rotations  arc  suddenly 
stopped,  the  endolymph,  this 
tinH!  by  reason  of  its  momentum, 
i.s  displaced  in  the  opposite  direc- 
tion, with  the  result  that  the 
direction  of  the  nystagmus  is  re- 
vcr-^i-d,— i.f.,  it  ix  now  to  the  left. 

Nore. — When  a  normal  iadi^'idtta]  ta  rutateil  about  a  virticnl  &xb.  IJm*  inf]ueac«  of 
the  roUttona  upon  »ny  parliculur  ciuiji.1  will  i|e|wii(l  iiyKm  ilic  rt-lalion  which  ihc  t»lane 
o(  this  auiHl  beare  to  the  horiMJiitnl  plane.     U  tin*  eana]  in  question  Uia  quite  Id  the 
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horisontal  plunc,  the  iiifluruco  of  rotation  will  reach  Its  maximum,  oad  iriti  produce  a 

maximiiin  frniiolytnph  rlixplAc^metil.     A»  the  plitn-p  of  the  ratial  d<^parta  frrim  tliv*  bori- 

totttat,  the  inHuenre  of  rolution  in  the  horiisontiil  plane  is  diminiiihril,  iiikI  licmmi^ 

pregrpssivcly  Iww  in  cxfi'l  pKipwirtion  (w  Uu*  uikIc  iif  rxtcitninn  lietwcrn  ih*-  plntvr  of  the 

canal  and  the  horizonlnl  plauc  in  incn-us(.-<J.     Fia&Ely,  nliuu  the  canal  ai«nuncs  thv  ver- 

lica]  piano,  no  distpLnx'tnent  of  endolymph  results  from  rotntion  about  a  VM-tical  axia. 

It  is  obviotw,  thervforp,  timt  wi'th  lieud  erect,  rotation  in  the  horiwuitol  plane  iuHuenccfl 

only  ihp  two  horiziinTal  ranalt*.  llii'  n,n- 

teric^r  tuid  |>o«(crior  \'itI  teal  c-uiiala  bi-iug 

eliminated  hy  their  position.     If,  how- 

erer,  the  head  ilurini;  rotatinn  is  bent 

forward  no  that  the  face  IrtoIcA  directly 

dov'nward,  the  horixontal  canals  wiU 

be  nia<le  to  asnume  (he  verlieal  plane. 

while  the  fioaterior  v<Tlif<il  eruinla  will 

hp-  brought  more  into  the  horiiontal 

planv.     Rotation  with  the  hcud  in  this 

poMtion  will  therefore  be  followed  by 

rotary  nystagmus. 

During  rtitatbn.  then,  we 
may,  by  channcs  in  the  r><>'''t'<'n 
of  the  hea<i,  ItrinR  different  canals 
under  the  iiiHuciice  of  the  experi- 
ment, and  thus  varj"  at  wlfl  the 
form  of  nystaffmuK.  In  all  rast-s. 
however,  the  direction  of  the  nys- 
tagmus foliowH  a  definite  rule, 
which  may  l>e  briffly  restated  a« 
follows:  During  ralation  a  person 
exhibits  nystagmus  in  the  direction 
in  tcht'th  he  in  turned.  ArrrM  of 
rottitinn  is  immatiaiily  fftlUmrd  htj 
nystngmus  in  the  opponite  direciion. 

The  diagiH»«tic;  value  of  the 
rotation  test   and  the  niethixl  of  ftpplyinn  it  will  be  spoken  of  ia  con- 
nection with  the  latent  ftogc  of  suppurative  labyrinthitis. 

The  Symitom  C'omi'lex  of  \'ertiuli.ak  Ikritation;  Nystagmus, 
Vertigo,  Ataxia. ^Vaitibular  irritatiim,  whether  experimentally  induced 
{e.g.,  by  thermal,  eh-elrieal,  or  mechanical  s-liiiiiili)  or  resulting  from  acute 
labyrinthine  disease,  is  almost  invariably  announced  by  three  aswciated 
symptoms, — viz.,  spontaneou.s  nyetHgmuR,  vertigo,  and  disturbance  of 
equilibrium.  These  three  plienoinena  are  so  constantly  associated  with 
the  onset  or  acute  Blagc  of  supiuirativc  labyrinthitis  that  their  absence 
during  this  period  would  of  itself  he  sufficient  to  exclude  the  vestibule  and 
static  labjTinth  as  among  the  parts  involved. 

Obviously,  these  symptoms,  either  singly  or  in  association,  may  also 
be  present  in  vanuus  conditions  not  dependent  upon  labyTinthine  disease. 
Thus,  nj-stagmus  may  occur  with  certain  ocular  lesions,  with  cerebellar 
abscesfi^  with  tumors  occupying  the  posterior  fossa  of  the  skull,  or  may  occtir 
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■8  a  pb>*fiialt)^raJ  anomaly  having  no  ivcognited  pathologjcal  sii^ificanea 
("pfa>'Biolofpcal  nj-stajcmus''').  As  with  n^-istaffnius,  so  may  vertigo  and 
ataxia  rfsult  from  many  functional  and  orK&nic  disorders.  It  i^  very 
tiuiK^rtanl,  tlierefure,  that  wc  )>p  able  to  rero|nuxp  rcrtain  distinguishing 
features,  either  in  the  mmptoms  themselves  or  in  their  relation  to  each 
other,  as  they  occur  in  acute  labv-rinthine  disease. 

In  the  first  place,  vestittular  vertifi;o  ts  alvax's  rotary'  in  character,-^ 
ij.,  w  always  accompanied  hy  a  ^ubiective  iniprt«**ion  of  the  rotation  of 
surrounding  objects,  and  this  subjective  rofation  is  aJwayu  in  a  plane  cor- 
nepoodinK  to  the  plane  of  the  nystagmus.  There  can  be  uo  doubt  that 
the  very  closest  relation  exists  between  vestibular  vertigo  and  vestihidar 
ataxia,  and  that  the  eharart^T  of  each  depcmds  ujioo  the  t,>'pe  of  nystagmus 
present.  Barany  was  the  fir-t  to  observe  certain  seemiiigiy  constant  rela- 
tions Ijelween  vestibular  vertigo  and  ataxia  and  vestibular  nj-stagmus, 
which  be  formulated  wmewhat  as  follows: 

1.  Spontaneous  trrttgo  of  veMtbutar  origin  is  alwaffs  necompanied  hy 
aume  degree  of  spontaneoun  vestibutar  nystagmus,  and  is  always  intrea^ 
when  the  eyes  are  voluntarily  turned  in  the  direttion  of  the  quick  nyfiogmic 
movement. 

2.  Vestibular  ataxia  is  always  accompanied  by  nystagmus,  and  is  always 
inAueneed  by  the  position  of  the  head. 

3.  A  jHTsim  exhibiting  resHbular  nystagmus  tends  to  mope  within  the 
plane  of  the  nystagmux,  and  lofati  in  the  direction  opposite  to  the  quick  nys- 
tagmic movement. 

The  writer  believes  that  the  above  statements  are  in  the  main  correct, 
and  tbnt  what  may  seem  to  Ije  occasinna!  exceptions  or  rontradictton?*  will 
under  more  accurate  metluHls  uf  ol>H:'rvaIion  be  recognizitl  as,  a))jiarent 
rather  than  real.  The  jiraetical  value  of  these  h>'potbeses  in  furttishing  us 
with  criteria  by  which  the  value  of  single  symptoms  may  t)e  gaugeti  must 
bv  apparent.  Thus,  vertigo  which  is  not  accompanied  by  nystagmus  even 
when  the  eyes  are  turned  strongly  in  one  or  other  lateral  direction,  and 
ataxia  which  is  not  attended  l)y  nystagmus  and  is  nut  influenced  by  chungra 
in  the  position  of  the  head,  are  certainly  not  suggestii'o  of  vestibular 
irritation. 

A  word  must  also  be  said  as  to  the  reaction  movement,  or  tendency 
which  a  person  exhibiting  vestibular  nystagmus  shows  to  fall  in  a  certain 
direction.  Barany's  law,  it  will  lie  rememlx^red,  reads,  "A  |H>rbuii  exhibit- 
ing veetibular  nvHtagnuis  tends  to  move  within  the  plane  of  the  nystagmus, 
and  to  fall  in  the  direction  opfx^ite  to  the  quick  nystaEiuic  movement." 
It  seems  to  me  that  we  shall  obtain  a  hotter  underi^tanUintt  of  the  principle 
iiivolveil  if  we  say  that  a  person  exhibiting  vestibular  nystagmus  tends  in 
rotate  within  Uic  plane  of  the  nysUigmus  nrui  in  the  direction  opposite  to  thr 
quick  eye  morement.  This  temlenc>-  to  rotation  is  about  an  axis  pu^ng 
through  his  head,  and  he  fulls,  or  temis  to  fall,  in  the  direelion  in  which 
this  rotation  throws  his  body,  and  this,  as  we  shall  see,  is  nut  always  in 
the  opposite  direction  to  the  quick  nystagmic  movementa. 
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Let  UB  take  for  example  a  person  wlio  has  been  turned  rapidly  in  a  re- 
olvinK  chair  ten  times  ^i  the  right,  and  who  as  a  result  exhibits  well- 
larktnl  horironta!  nystagmus  to  the  hff.  He  now  cxptTieiices  pronounred 
vertigo  in  which  »urromvdinK  obji-cts  seeiu  to  rt>tat«  about  him  in 
e  horizontal  plane, — and  usually  to  the  left.  Immndiately  after  the 
rotations  of  the  revolvinR  chair  are  stoppt-d,  let  him  stand  and,  with  head 
erect  and  feot  appn)xiniat(-il,  rloar  his  eyes.  The  nystagmus  Iicing  in  the 
hurizontid  plam-,  the  reaction  movement  isiiould  be,  not  fulliiif;,  tmt  grad- 
ual  tumino;  in  the  horizontal  plane  to  the  right  (Fig.  174).  This,  however, 
may  not  be  denionKtrateii,  or  may  be  hlmwn  only  by  a  tendency  to  turn 
the  hea<l  to  the  riglit.  Let  u*  now  t<'St  Barany's  proptwition  that  vtettbuiar 
ataxia  ia  alipays  injluencfd  by  the  position  of  the  head.  Heque.'ft  him  to 
incline  the  head  forward  to  an  angle  of  90  degrees  eo  that  the  face  looks 
directly  doivnward  (Fig.  175).  With  thi?  position  of  the  head  the 
plane  of  the  nystagmiiR  is  ehanged  from  the  horizontal  to  the  vertieal,  and, 
the  quick  eye  movement  lieing  to  the  left,  the  head  teods  to  rutate  to  the 
right.  This  rotation  of  the  heail  ti>  t!u*  right  rcsidti^,  however,  in  throwing 
hia  body  in  the  opposite  direvtiuii,  and  he  falU  to  the  left.  In  IIiik  ca»:  we 
aecm  at  first  glon™  t"  ha\'e  a  contradictory  reaction,  in  that  the  subject 
falls  in  the  direction  of  the  quick  eye  nutvement.  After  a  niometit's  reflec- 
tion, however,  and  with  Fig.  175  before  us,  il  becomes  clear  that  the  rotation 
of  the  head  in  the  direction  opposite  In  that  of  the  (juick  eye  movement  is 
precisely  the  factor  which  determines  his  falling  to  the  left.  If  the  head  is 
inclintKl  directly  backward  to  an  angle  of  90  dcRrees  so  that  the  face  looks 
directly  upward,  the  rotation  tendency  will  throw  his  iHHly  in  the  ujtpusite 
.-direction, — i.e.,  he  will  fall  to  the  right  (Fig.  17li). 

In  arute  suppurative  labyrinthitis  the  nystagniuH  is  of  the  eanif  type 
that  induced  by  syringing  the  normal  ear  with  cold  water.  The  ealurio 
t  en.ihleii  one,  therefore,  to  inve.«itiRalo  the  ataxia  accompanying  the 
nystjigmus  si-en  in  acute  labyrinthine  disijo-se.  Here,  the  nystagmus  iK-ing 
rotary  and  falling  therefore  more  nearly  in  the  vertical  plane,  the  patient, 
standing  with  head  erect,  t4>n4la  to  fall  in  the  direction  opiiosite  to  the 
quick  eye  movement  (Fig.  177).  In  acute  suppurative  labyrinthitis,  tlio 
nystagmus  is  practically  always  rotary  and  toward  the  sound  ear,  and  hence 
the  |)!i(ienl  falls  toward  the  disea.«ed  ear. 

Pmnting  Tefitfi.—V\Q^\y  rclateil  in  origin  or  causation  to  the  reaction 
mrrvmienlA  (falling  directions)  are  the  phenomena  brought  out  by  the  so- 
rallod  |»oinlii)g  te»*UJ.  The  nonnal  individual,  with  eyes  closed  and  having 
located  \i-illi  a  finger  some  fixed  object  by  the  sense  of  touch,  can  move  h\n 
ud  upwaid  or  downward  in  \\w  honz(«ital  plane  and  bring  his  finger 
in  into  contact  with  the  object  louche<l.  or  «-iIl  miss  it  only  by  a 
fraction  of  an  inch.  This  rnaylje  called  normal  aecuraey.  In  an  indi\-idual.  on 
the  other  hand,  who  exhibil.*  the  symplorn-coniplex  of  vestibular  irritation 
(e.p.,  aft<!r  rotation  or  the  calorie  teat),  pointing  accuracy  is  lost,  the  hands  in 
tfctnpting  without  (he  aid  of  sight  to  move  accurately  in  the  vertical  plane 
larly  dix-erging  i'm  the  tiineiian  opposite  to  that  of  the  nystngmm  prcxmU. 
(For  the  thw»r>-  and  application  of  tlHae  important  tests,  «*x  Chapter  XIV  ) 
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From  this  short  preliminary  discussion  of  vestibular  phenomena  we 
must  pass  to  a  consideration  ot  the  lesions  upon  which  they  throw  light. 
The  subject  of  vestibular  irritation  is  so  many-eided  and  presents  so  many 
phases  which  are  of  practical  or  academic  interest  to  the  otol(^;ifit,  that  it 
is  no  easy  matter  to  condense  one's  discussion  into  the  narrow  space  limits 


flii.   177, 


Fl(M.  174,  175,  176  »nd  I77.^DiaRramB  showing  rnllinK  dirpctiona  in  relation  to  veatibuUr  nyM«sn)iis. 

-V  arrow,  ilirrrtion  of  nystauJiiua;  liR  arrow,  direction  ot  rotation  of  falling. 

of  a  manual  of  this  character.  Naturally,  this  is  possible  only  by  the  elim- 
ination of  much  which  one  would  like  to  include  were  more  ample  space  at 
his  command. 

The  student  who  wishes  to  study  for  himself  the  variations  in 
vertigo  and  ataxia  in  response  to  different  forms  of  vestibular  nystagmus, 
may  do  so   by  obser\-ing  a  jierson  who  has  just  been  rotated  upon  a 
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revolvinK  ch^r.  In  order  to  facilitate  such  studios,  we  append  belonr 
a  synopsis  uf  Barany's*  rules  for  determitiing  in  advance  the  form  of 
nystagmus  which  shall  follow  rotation. 

"SittinR  prwt  upon  a  revoh-inR  t-hair  u  person  revolvw  about  a  vertical  tma.  It 
we  now  imaKino  liu  eye  cut  ttirouKh  in  a  horixnntAl  plnnc, — i.e.,  by  a  plan^  at  rifcht 
an^t^  to  the  axis  About  wliirh  ho  re-i-olvw. — ii  is  evident  thai  this  aection  will  dpsrribo  a 
tinp  upoo  thf  I'Ortit'ii  wlui.-h  will  vary  aecMirdintt  to  tlm  posiuon  (if  the  head.  This  Uno 
will  indicate  the  funn  of  the  nystagmus  {PiR.  17S),  Thus,  uiih  head  crtwl,  the  hofiEoncal 
plaiH'  in  bbtectini^  th(^  eye  will  form  a  line  piuH^inK  hnnEonlully  auriirai  th**  cornea,  and 
produce  a  botizonial  nj'Ftagmus  iFtg.  178,  A).    With  head  bent  laterally  toward  the 
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Tta.  11S.^DUCr>>Ti>*  utiowina  different  Inrma  at  jolAtion  nytCACnoa. 

ohouldor  to  as  (o  form  an  angle  of  4fi*  with  the  venical,  a  horiioniol  section  will  he 
indirHted  by  a  line  pfut^infc  r>hlir|uely  arrws  the  comea,  and  prwlucc  on  ohliqur  nj-Ktai;- 
niuw  (Kiji.  178,  B).  If  thi-  hwid  is  Iwnt  fully  toward  the  sliouldcr  tu>  iw  to  form  an  angle 
of  W  will]  thi*  verltoal.  the  rye  will  In-  biKpclcr!  in  n  plnnr-  iit  rinltt  »n^«t>  to  iljt  tr»nit- 
ver»e  diameter,  and  give  rise  to  a  vertical  nyatAgmus  iFie  !7S,  C).  With  the  head 
beni  forward  so  that  ihe  face  looks  dircM-lly  downward,  the  horizontal  plane  would 
divide  the  orbit  «o  ii*  to  n-move  a  si'Knivni  whirh  would  iiidude  the  irin.  Il  iihould, 
thcrefHn-,  hf  indi'-;ile<l  by  ii  circiiljir  lint-  nl.wul  the  iris.  The  chJU.irtM  of  the  nyntag- 
roue,  however,  is  indicated  by  the  points  of  conlaet  at  which  the  horizontttl  plunc  enters 
the  orbit,  and  not  by  lha=te  al  which  il.  nvn  il3  way  out,  AVith  thn  head  bent  directly 
forward,  therefor*,  a  hurizoulal  w-'clion  la  iiidicuted  by  a  curvwl  line  above  the  irw,  and 
tumitiii;  to  thn  li^ht  will  be  followeil  by  rotary  nyataRmu^  tn  the  h^fl  (FiK.  17.S,  D). 
With  head  bent  directly  baelcwani  ^o  l.hAt  the  f.ire  look-i  upward,  a  horuontal  section 
desoribefl  a  curved  line  hi-low  the  in.4  With  head  in  ihi.s  position,  rotation  to  the  right 
b  followed  by  rotary  uygtojEmu^  to  the  k-lt.  But  in  ihlt)  ciwe  the  concavity  of  the  nyetaA- 
mir.  curve  ih  directed  upward  (Fig.  178,  E)."' 

'  Borany:  Phymnlogii;  u.  PatholoRie  dcii  Boffcngane-Apparates  beim  Mcnachen,  13*13. 
•Kerri»on:  Phenomena  of  Vestibular  Irritation,  AnniU*  of  Otoloe>-,  Uliinology,  and 
lArynfloloKy.  Sept.,  1909. 
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LESIONS  OF  THE  LABYIilKTH 


BUPPURATIVE   LABYTlINTmTlS. 

Under  this  head  nre  grouped  such  losioat  of  the  labyrinth  aa  are  oee*] 
Diulflry  to  suppurative  dieease  of  the  middle  ear  or  mastoid.    In  the  order' 
of  their  importance  and  frequency,  they  may  be  mentioned  as  follows: 
DifTiise  suppurative  labyrinthitis,  eircunvscribed  suppurative  labyrinthitis, 
diffiiw  serous  lab.vrTnthilis,  perilabyrinthitis. 

Diffuse  Suppurative  Labyrinthitis.^ Etiology.— Suppurative  laby- 
rinthitis ly  always  ^(•conda^y  to  a  suppurative  lesion  originating  elsewhere 
in  the  body, — usually  n-ithin  the  middle-ear  cavity.  While  it  may  be 
arRUcd  upon  theoretic  grounds  that  an  infective  process  may  reach  the 
labyrinth  by  other  pathways, — e.g.,  by  the  l>lootl-vessels  from  a  focus  of 
infection  within  the  tonsil  or  parotid  gland,  or  by  way  of  the  vestibular  or 
cochlear  aquetluctw  from  a  suppurative  lesion  within  the  eraniuin, — -it  is 
exceedingly  doubtful  if  such  modes  of  infection  have  been  definitdy  estab- 
lisbeii  in  any  case  in  which  tympanic  suppuration  wa'^  absent. 

For  practical  purposes,  tlierefore,  we  may  say  that  suppurative  laby- 
rinthitis is  always  8ccondar>'  to  a  suppurative  process  within  the  middle 
par.  The  spread  of  an  infection  from  the  tympanum  to  the  labyrinth  may 
occur  by  any  one  of  several  routes,  viz.: 

1.  Ry  erosion  of  the  bone  at  some  point  uijon  the  labyrinthine  wail 
giving  rise  to  a  so-called  labyrinthine  iijitula.  The  i>oint?'  at  which  such 
fistula"  are  seen  may  be  mentioned  in  accordance  with  the  frequency  of 
their  occurrence  in  the  following  order, — (a)  horizontal  semicircular  canal, 
(h)  oval  window,  involving  necrosU  of  the  Kta]>rdial  foot-plate  or  mem- 
branes, and  (c)  some  point  upon  the  promontory. 

2.  By  extension  of  the  inflammatorj'  process  through  the  Iwne,  or  by 
way  of  the  minute  anlU^tonmtic  veesels  without  the  production  of  a  deinon- 
strablu  fistula. 

3.  Through  invasion  of  the  lab>Tinth  from  a  dcep-waled  cxtra-dural 
abscess  on  the  posterior  surface  of  the  [x'trous  pyramid  (HiDsberg).  This 
pathway  of  infection  is  cf>n.Hidercd  here  because  an  extra-dural  abscess  at 
(his  point  is  usually  of  otitic  origin. 

4.  Infection  of  the  labj-rinth  a*  a  result  of  injury  to  the  labyrinth  wall 
during  operation.  Mygind*  stati-s  that  be  has  seen  a  considrrablc  number 
of  such  cfti<es,  and  records  his  belief  that  Ial)yrinthine  suppuration  occurs 
tnort*  frequently  as  a  result  of  traumatism  incident  to  the  radical  operation 
than  is  generally  recognized.  That  such  a  mode  of  infection  must  be  con- 
sidered seriously  is  emphasized  by  the  .stjttmvent  of  Jansen'  that  in  his 
own  operative  exiierience  suppurative  labyrinthitis  has  occurred  in  16 
casw  a."  a  direct  result  of  injuries  inflicted  iluring  the  radical  operation,  or 
^tvHHpient  curettage.  HinsberR'  collected  from  the  reports  of  other  aural 
»urytvuis  25  cases  of  injury  to  the  stapes  during  operation,  two  of  which 


'Mji^  IVmu.  Am.  Med.  Aaaoe.,  Otoloftioil  Section,  1010,  p.  189. 
^JiHM:  "FVuM.  Am.  LnnTi..  Rhin.,  nnd  Otol.  Society,  1008,  p.  116. 
^HUbMs:    Ubcr  LubyriulticUcruutfL-u,  p.  4. 
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endpd  fatally.    To  these  he  addpd  a  fata!  case  of  his  own.    It  is  obviously 
incumbent  upon  us  to  Rive  grenter  promlncnco  to  this  possible  source  of' 
infection  lliiin  h  aworiled  it  in  iiiowt  texl^hooks. 

Frequency  o/  Lobyrinthim  Suppuration  os  a  Complication  of  Suppuratipe 
OliU's  Media. — This  is  a  question  almost  impossihte  of  exact  solution. 
Undoubtedly  many  deaths  have  occurred  as  a  result  of  intracranial  com- 
plications in  which  an  internii'diate  Icwtim  of  the  labyrinth  has  been  un- 
rcfiORnized  an^l  therefore  igiK»rt?d.  Prejiumably  the  illHcrepancy  in  the 
percentaRes  of  oases  developing  suppurative  labyrinthitis  reported  in 
different  clinics  has  iMwn  due  in  part  to  the  closer  study,  and  therefore 
more  exact  knowletlge.  i>f  the  disease  in  certain  clinics  as  comparetl  with 
others.  Thus,  in  Prof,  rrbnntsc-hitrsrh's  clinic  in  Vienna,  and  in  the  Uni- 
versity-Polyclinic  presiided  over  by  Prof.  Ifinstierg  in  BreMlau,  where  the^ 
disease  ha.i  been  made  the  subject  of  special  study,  the  number  of  casos 
n-ported  ha-H  been  larger  than  elsewhere  in  Austria  and  Geriuaiiy. 

Acc<»rdin(;  to  Hint-ln-rd,*  one  in  every  100  cases  of  middle-ear  jiuppura- 
lion  develops  suiipurative  labyrinthitis.  Von  Stein,"  of  Moscow,  in  420 
cases  of  middle-oar  suppuration  operated  on,  found  suppurative  labjTin- 
thiti-s  in  10  cft!«cs;  he  theri'roro  places  the  percentage  as  hiph  as  2.2  per  cent. 
Hinsberg  states  his  belief  that  infection  of  the  labyrinth  is  a  more  frequent' 
complication  of  tympanic,  suppuration  than  all  the  intracranial  complica- 
tions (meninKiti.H,  brain  abh<cess,  sinu8  tiiruiuboKls}  cumbmed;  and  further 
that  »  very  large  percentaRe  of  all  cases  of  meningitis  and  brain  ahtJceHs 
folInwinR  middle-ear  disea.se  are  in  reality  secondary  to  an  intc^rmediate 
suppurative  process  involving  the  labyrinth.  These  statements  arc  bastid 
partly  npi>n  his  own  olijiervations  and  partly  upon  an  analysis  of  the  pub- 
lished n^portw  of  other«. 

Of  conditions  within  the  middle  ear  rendering  invasion  of  the  labyrinth 
proltable,  all  writers  agree  that  the  preserice  of  ctiokvteatoma  is  the  most 
potent  factor.  Jansen  some  years  ago  rei>orte<i  a  serle*  of  121  ca(*es  of 
suppurative  labyrinth  ills  in  which  cholesteatoma  was  the  apparent  cause 
in  71  cases.  Ilolinger,'"  after  examining  the  literature  bearing  ui)on  this 
question,  concludes  that  a  majority  of  cawes  of  suppurative  labj'rinthitls 
are  traceable  to  the  influence  of  choh'steatoraa. 

Tubercular  lesions  of  the  middle  ear  are  also  said  to  be  responsible  for 
many  cases  of  labyrinthine  diwase  (Siebeiitnanii,  Xager,  Hinsberg).  Aural 
tuberciilitjiis,  however.  Is  more  likely  to  cause  widespread  necronis  of  the 
labyrinthine  capsule  without  early  signs  of  vestibular  irritation. 

WTiile  either  an  acute  or  a  chronic  mi<Ulle-ear  suppuration  may  lead 
to  labjTirthiiu;  infection,  by  far  the  greater  number  of  cases  are  caused  by 
the  chronic  form  of  suppurative  otitis  media.  On  the  other  hainl,  infec- 
tions of  the  labyrinth  secondary  to  acute  purulent  otitis  media  seem  to 
exhibit  a  greater  tendency  to  i^pread  rapidly  to  tlic  meninges,  and  there- 

*  HimlwrK:    ibid.,  p.  1. 

'Von  ^XtAn:    AnnalM  (!<«  matiidift^  d^  roreillf,  1896,  p.  30. 

'"HoliiifpT:    Tnuis.  Section  Laryng.  lurnt  Ouil.,  Am.  Med.  .Vssoc.,  11110,  p.  165. 
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fore  to  end  fatally.  This  diflerenre  is  presumably  due  in  part  lo  the  greater 
aversKC  virulence  of  the  acute  tympanic  infections. 

As  t«  the  comparative  siKnifiraner;  of  differnnt  points  of  attacic  na  in- 
fluencinK  the  suliBoqucnt  course-  of  the  diwfl.^e,  experienced  ohFwrvers  very 
generally  agree  that  infection  uf  the  luhyrintli  through  necrosis  (fistula)  of 
the  external  semicircular  canal  offers  a  much  more  favorahle  proRnosis 
than  do  lesions  in  which  the  pathway  of  infection  is  through  the  oval  or 
round  window,  or  even  through  a  necrotic  defect  in  the  promontory.  Ac 
far  back  as  1907,  Pans**"  cmphasirrd  his  belief  that  fistula;  t)f  the  semi- 
circular canals  constitute  a  condition  prognostically  favorable  so  far  as  life 
is  concerned.  Somewhat  in  acford  with  thi.s  view  is  the  statement  of 
Hinsberg  that  in  nearly  all  the  fatal  cas(-w  coming  under  his  oliBervation, 
one  or  both  window's  were  perfdrated  or  "broken  ilowa "  ("so  ist  in  dor 
Tat  kcin  Zweifcl  darflber  moglicli  dass  bei  den  todlieh  verlaufenden  Fallen 
fast  stcts  eins  odcr  Ix-ide  Fenster  durehi>rochen  sind,  wahrend  Bogen- 
gangsfisteln  bci  ihnen  sehr  aeltcr  nind").  If  these  facts  have  any  practical 
Kiicnificance,  they  should  teach  uk  the  danger  of  careIf.sK  surgery  in  the 
neighborhood  of  the  stapes  and  oval  window.  These  are  point-s  which  the 
student  of  practical  otolog>'  will  do  well  to  think  over  atul  bear  in  mind. 

Symptous. — As  the  labyrinth  is  composed  of  two  distinct  mechsnisma. 
— viz.,  the  eochka  and  the  ntaticor  veMibular  apparatlis,—^^  the  ajanptoma 
of  diffuse  labyrinthitis  must  fall  under  tn'o  heails. — (1)  those  due  to  impair- 
ment or  loss  of  the  cochlear  functiim— (t'.r.,  deafness),  and  (2)  tho^e  due 
to  disturbance  of  the  Btatic  or  vestibutar  function. 

Ilndoubtc-dly  the  most  striking  and  characteristic  phenomena  of  the 
dist'UMi  art'  those  n-ferable  t^)  the  disor(hTC<l  vestibule,  and  these  will 
ehiefly  occupy  our  attention  in  the  following  pag^s.  To  apiiruciat^;  proi>erly 
ihese  phenomena,  it  is  necessary  to  rocognize  two  distinct  and  clearly 
tlllTerentiated  stages  of  vestibular  disturbance, — viz.,  (a)  an  acute  stage, 
characleriBcil  by  symptoms  of  \-estibulaT  irritation;  and  (bj  a  latent  or 
(futmreiU  xtngc.  characterized  by  vestibular  paralysis. 

Ctiniaii  Featurm  o/  the  Onset  and  Acute  Stage. — Since  suppurative 
lahyrinlhltis  is  practically  always  wTondary  to  purulent  otitis  media, 
iheri'  may  U'  pre-existing  sj-nipt-onia  referable  to  that  disease,  upon  which 
Uiowe  of  (he  labyrinthine  lesion  arc  engrafti*d. 

The  invn.Hi((r)  of  the  labyrinth  is  u.sually  announced  by  sudden  and  very 
diNtreNxiiiK  vertigo.  If  the  patient  has  been  pn-viouply  confined  to  lM*d,  as 
when  the  labyrinth  is  invaded  during  an  attack  of  acute  mastoiditis,  tho 
*»u»H't  is  li-rts  sppetacular,  and  possibly  somewhat  less  severe  subjectively, 
ihim  may  U*  the  case  when  the  patient  is  up  ami  al>out,  \mdcr  which  cir- 
cunintuneeH  he  may  Im>  overwlidmed  by  the  suddenness  and  severity  of  the 
nllAck.  If  the  patient  docs  not  fall,  he  usually  requires  support,  and,  us  & 
ruir,  U  tibtlgcil  by  the  severity  of  the  symptoms  to  go  to  bed.  Following 
QUMUy  Ujtun  the  appearance  of  vertigo,  nausea  and  vomiting  frequently 
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add  to  the  patient's  distress.    Vomiting  is  often  a  porsistcnt  and  frequently 
recurring  disturliani-e  during  tlie  fin-t  day  or  two  of  tlip  attack. 

Nystagntun. — If  the  eye»  are  olwerved  at  this  time,  there  will  invariably 
be  seen  an  artivR  rotary  nystapmus  with  the  quick  eye  movements  toward 
the  sound  ear.  The  eye  movements  are  increased  in  rapidity  and  extent 
when  the  eyes  are  voluntarily  turned  in  the  dirretion  of  the  quiek  nyritagmic 
nioveDient,  and  are  notieealily  diminished  when  they  arc  turned  in  the 
opposite  direction.  The  nystagmus  is  noticeable,  however,  and  the  direc- 
tion of  the  quick  movement  is  unchanged,  whatever  tlic  poi^ition  of  the  eyes. 

The  systagmuti  accompanyinc  wuppurative  labyrinthitis,  while  usually 
described  aa  rotary,  is  really  in  most  cases  n  combination  of  tlie  horizontal 
and  the  wheel  tj-pes  (see  Fig.  16(3  on  page  282). 

V'cr^iffrt.— The  vertigo  also  is  of  the  rotary  tj-pe,  i.e.,  the  patient  has 
the  iniprc-SKion  that  Burroumling  objeet-s  are  rotating  about  him,  sometimes 
in  such  bewildfring  fashion  that  he  is  unable  to  analyze  and  correctly  de- 
scribe bis  sensations.  When  he  is  able  to  do  so,  it  is  found  that  the  plane 
in  which  objects  seem  to  rotate  always  corresponds  to  the  plane  of  the 
nystagmus.  When,  therefore,  he  stands  or  is  supported  with  head  erect, 
objert.s  seem  to  rotate  about  him  in  a  plane  approaching  the  vertical,  but 
when  he  lies  upon  his  back  {i.e.,  with  face  turned  upward),  the  plane  ofj 
Uie  uystagniUH  falls  more  into  the  horizontal  plattc,  and  his  sensation  iS' 
of  the  rotation  of  objects  in  the  horizontal  plane  about  him. 

The  direction  of  seeming  rotation  varies:  most  usually  it  is  from  the 
Bide  of  the  alow  nystagmus  movement.  Thus,  with  hea<l  erect,  objects 
seem  to  rise  from  the  floor  on  the  side  corresponding  to  the  diseased  ear, 
and  to  fall  or  sink  on  the  other  side  of  his  body.  In  some  cases,  however, 
the  direction  is  reversed.  If  he  closes  his  eyes,  he  has  the  sensation  of 
himself  mtating.  ]f  hiw  eyes  are  vDluntarity  turned  in  the  direction  of  the 
quick  nystagmic  movement,  not  only  \>t  the  nystagmus  more  marked,  but 
the  severity  of  the  vertigo  and  the  sen{*e  of  rotation  are  greatly  increased. 
it  has  been  noted  (Jansen,  Barany,  and -others)  that  the  patient  frequently 
'■asumcs  a  characterist.ic  position  in  bed, — i.e.,  he  lies  with  the  sound  ear 
buried  in  the  pillow,  so  that,  when  tempted  to  look  about  the  riHim,  the 
movement  of  the  eyes  will  he  In  the  direction  of  the  slow  eye  motion,  which 
poaition  tends  to  lei^en  not  only  tlie  nystagmus  but  also  the  distressing 
subjective  8>'mptoms. 

Ataxia.~li  the  patient  stands  or  is  supported  in  the  upright  position 
with  head  erect,  h^  exhibits  marked  disturbance  of  equilibrium,  and  falls 
or  tends  to  fall  toward  the  fli-seased  ear.  Supposing,  for  example,  that 
the  lesion  is  an  acute  suppurative  invasion  of  the  right  ear,  the  nystagmus 
will  be  to  the  left  and  the  patient  will  fall  to  the  right.  If  he  turns  his  face , 
toward  the  right  shoulder,  thus  changing  the  plane  of  the  nystagmus,  he' 
will  fall  backward.  If  his  face  is  turned  toward  the  left  shoulder,  he  will 
fall  forward. 

The  pointing  reactions  in  the  acute  stage  of  a  diffuse  suppmative 
lab\TinthitiH  are  those  invariably  present  dming  active  vestibular  irri- 
tation from  any  cause.    (See  Chapter  XIV'.) 
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Whilethcpaticntliraqubtlyinliod.thcBubjectivQBymptotnsftremimmiaed;, 
and,  sinoc  any  sudden  niovemcint  of  the  head  tends  to  increase  their  severity, 
he  soon  learns  1«  remain  quiet  and  to  reawt  any  unnccewarj-  inovcinent. 

The  syndrome  alwi'e  described — i.«.,  the  nystagmus  and  associated 
vertigo  and  ataxia— is  present  at.  th«  onset  and  Uj  somo  extent  throughout 
Ihe  acute  stage  of  practicnily  every  case  of  suppurative  labyrintUitis.  C'om- 
picte  absence  of  this  triad  is,  therefore,  a  valid  reason  for  excluding  acute 
suppurative  lahjTJnthitis. 

Of  other  s>Tiiptoms  probably  the  most  constant  at  the  onset  is  headache 
in  some  form.  Oft^n  this  takes  the  form  of  severe  deep-^-ated  earache. 
In  other  caaeB  the  pain  is  not  so  locidiired,  but  is  referred  to  other  parts 
of  the  head, — e.g.,  the  vertex  or  occiput.  The  temperature  is  probably 
Always  elevated  at  the  onset,  and  may  rise  to  103™*  or  104°  F.  On  the 
other  hand,  the  HTiter  has  seen  cases  of  extensive  lab>Tinthine  suppura- 
tion in  vvliieh  the  temperature  at  no  time  exweded  101°  or  102°  F.  When 
in  addition  to  the  characteristic  vestibular  phenomena  there  are  frequent 
voraitinK,  liigh  t-cmperature,  and  severe  headache,  and  these  symptoms  do 
not  show  early  tendency  to  amelioration,  one  is  forced  to  consider  the 
pofisil)ility  of  meningeal  infection.  It  must  not  be  forgottren,  however, 
that  any  or  all  of  then!  symptoms  may  be  present  at  the  onset  as  a  result 
of  the  labjTinthine  lesion  alone. 

Cochlear  Lhaturba/ice;  De.nfnes8. — A  very  brief  statement  will  suffice  as 
to  the  deafness  of  the  acute  staffe  of  diffuse  suppurative  labyrinthitis. 
Usually  the  deafness  is  such  Bs  to  force  it.self  upon  the  physician's  attention. 
In  a  case  which  I  had  an  opportunity  of  watching  from  the  onset  lo  the 
final  recovery,  one  of  the  earliest  symptom.'^ — apparently  synchronous  with 
the  vestibular  phcnoniena— was  the  profound  tleafneHs  uf  the  diseased  ear- 
As  the  patient  lay  with  the  sound  ear  buried  in  the  pillow,  her  failure  to 
nutiee  questions  or  even  sounds  originating  quite  near  the  diseased  ear 
proclaimed  its  practical  loss  of  hearing  power.  There  was  never  in  this 
case  any  return  of  cochlear  function. 

Personally.  I  have  never  seen  an  iudubitable  case  of  diffuse  suppurati\'e 
labyrinthitis  in  which  very  marked  deafness  was  alwent.  Sudden  and 
profound  deafness  is,  therefore,  an  important  sign  of  labyrinthine  sujjpura- 
tion,  and  the  retention  of  a  demonstrably  usi-ful  degree  of  hearing  i>ower 
should  in  my  opinion  be  given  very  considerable  weight  as  an  indication. 
that  the  labyrinth  is  not  involved  iti  &  severe  suppurative  process. 

When  in  a  case  of  unilateral  labjTinthine  disease  the  deafness  is  in. 
doubt,  the  most  convenient  and  aLso  the  most  useful  and  reliable  test  is 
by  meAn.4  of  words  and  numWrs  spoken  in  rather  loud  voice  close  to  the 
diseased  ear,  the  futiction  of  the  sound  ear  bring  cxelutled  by  means  of  tho 
Barany  noise  iiiKtrument  (^-e  Fig.  79  on  page  9.5). 

CaitJric  Test  in  Rcintion  tit  the  AcxUe  Stage. — In  a  typical  t^ase  of  diffusa 
suppurative  labyrinthitis,  the  nyetagmux  toward  the  sound  ear  is  due 
not  to  irritation  of  the  diseased  vestibular  apparatus,  but  to  sudden 
annulment  of  its  function, — this  being  equivalent  in  effect  to  a  direct 
irritation  of  the  sound  and  now  unoppoecci,  v(«tibular  mechanism.    Irri- 


CALORIC  TEST  IN  HELATIOX  TO  ACUTE  STxVGE       297 


gation  of  the  discaiipd  ear  with  hot  or  cold  water  would,  therefore,  be  abso- 
lutely williout  eiTeft  uimu  the  spontiuieo\is  nystaKimia  iireseiit.  Irrigution 
of  the  sound  ear  wilK  cold  water  would  temporarily  check  the  n>-staeniU9  or 
possibly  reverse  its  direction  for  a  few  momeTitM.  IrriRnlion  of  the  sound 
ear  with  hot  water  would  cause  great  exaggeration  of  tlic  nystagmus  and 
subjective  symptoms  present,  possilily  inducing  a  paroxysm  of  nau.va 
and  vomiting.  All  or  any  of  these  phenctmena  would  be  more  or  less  cor- 
rolwrative.  The  author  can  not  see,  however,  that  this  test  in  the  average 
run  of  cOftes  is  in  any  way  essential  to  a  correct  diagnosis  during  the  acute, 
atage,  and  its  influence  upon  the  course  of  on  acute  infIartiin;\tory  process^ 
within  the  labyrinth  can  not  be  regardrd  iw  free  from  pnssjbilitirs  of  harm' 
to  the  patient.  With  characteristic  signs  of  vestibular  irritation  and 
profound  deafness,  the  diagnosis  of  diffuse  suppurative  labyrinthitis  would 
seem  to  l)e  clejir  without  ren»uri=e  to  the  caloric  test.  On  the  other  hand, 
with  symptoms  of  vestibular  irritation  and  retention  of  .hearing,  it  would 
seem  obviously  unwise  to  subject  the  diseased  cur  to  any  shock  which 
might  possibly  convert  a  circumscribed  infection  into  a  diffuse  suppurative 
labyrinthitis.  Unless,  therefore,  there  are  at\-]»ical  or  contradict/jry  symp- 
tunis  leaving  the  diagnosis  in  doubt,  the  calorie  t(>;;t  is  to  be  advised  against 
until  the  symptoms  of  vestibular  irritation  have  completely  subside*!. 

SxJisidence  of  Vestibular  SympUmia. — In  caaes  in  which  no  intracranial 
complications  occur,  the  disease  runs  a  fairly  characteristic  course.  The 
8\-mptoms  ()f  vestibular  irritation  usually  show  rather  rapid  umelioraticm, 
and  in  their  abatenieat  follow  a  fairly  definite  order.  That  is  to  say.  the 
vertigo  and  ataxia  regularly  subside  before  the  n>-stagmus.  Usually  from 
the  second  to  the  fiiurtii  day  the  natisea  and  vomiting  are  relieved.  From 
tlie  thir<i  to  the  fifth  day  of  the  attack  the  vertigo  h  in  many  cases  so  much 
less  pronounced  that  the  patient  is  comparatively  comfortable  as  he  lies 
quietly  in  bed.  Tlie  nyst^mus,  however,  is  still  present,  and  turning  the 
eyes  voluntarily  in  the  direction  of  the  quick  nystagmic  movement-s  brings 
a  return  of  the  vertigo.  Sudilen  or  violent  movements  of  the  head  also 
induce  recurrence.  The  temperafure,  whirb  m.'iy  he  rather  high  at  the 
onset, — r.e.,  102"  or  WA"  K.,— u.sually  siili.sidi-s  with  the  reee.ssion  of  (he 
vestibular  phenomena.  At  least  this  is  the  usual  course  in  an  uncompli- 
cated ciLse.  Usually  liy  the  middle  or  end  of  the  second  week,  and  in  some 
raites  sooner,  the  vertigo  is  so  far  rebevetl  that  the  patient^ — in  the  absence 
of  course  of  conl-ra-indicating  constitutional  symptom.-* — is  able  to  stand' 
without  discomfort.  Even  now,  however,  sudden  or  exaggerated  head 
movements  arc  apt  to  induce  vertigo  and  ataxia.  Finally,  during,  or  by 
the  end  of,  the  third  \veek  the  spontaneous  nystagmus  usually  completely 
disapiK-ars. 

This  desrribcs  the  average,  with  of  course  very  ctmsiderable  variations 

in  individual  cases.    The  «Titer  recalls  one  case  of  very  severe  and  rapidly 

fatal  labyrinthine  infection  in  which  the  vertigo  and  nystagmus  seemed 

completely  to  have  disappeared  within  a  week  of  the  ons<'t.     In  another 

.ease  of  extensive  labyrinthine  suppuration,  which  recovered  only  after 
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surreal  removal  of  the  labyrinth,  the  sponlantiout!  nystagmuit  persisted 
until  wnll  into  ihct  fifth  week. 

The  Use  of  Covered  Glasses. — It  has  been  found  that  vefililiular  nystaR- 
mii9  is  more  or  iess  controlled,  or  leasenwl,  whpn  the  gane  is  fixwi  upon 
some  object  within  eaxy  vtt^ual  range.  I'hc  inhibitory  inRuonce  of  thia 
fociuioK  of  the  vision  upon  one  object  is  not  appreciable  during  the  raoRt 
active  stage  of  the  nyatagmas,  but  becomes  progressively  more  noticeable 
OS  (he  5trcn(ttb  of  the  eye  movements  is  reduced.  Barnny,  following  a 
puggpstion  of  Dr.  Hans  Abrls,  makes  use  of  this  fact  by  placing  before  the 
patient's  eyes  a  pair  of  opaque,  or  covered,  ppoeiaeles,  the  Hurfaces  of  which 
are  so  near  the  eye  that  the  vision  can  not  be  focused  thereon.  By  thus 
remonng  the  visual  resting  point,  tlie  n>i=!tagmus  in  many  ea.ses  tteeomes 
much  more  marked.  !n  this  way  the  character  of  a  very  flight  or  rapidly 
diminishing  nystagmus  may  be  determined,  or  one  that  has  apparently 
ceased  may  again  become'  noticeable.  It  is  well,  therefore,  in  doubtful 
cases, — i.e.,  in  cases  in  which  the  presence  of  spontaneous  nystagmus  is  in 
doubt, — to  make  use  of  this  device. 

When  finally  the  nystagmus  has  completely  Hisappoflred,  the  patient 
no  longer  exliibits  any  denlo[li^trable  symptoms  of  vestibular  irritation. 
We  have  now  to  determine  whether  he  has  suffered  from  (a)  some  form  of 
transitory  inflammation  of  the  labyrinth  which  has  undergone  resolution, 
kviving  an  intact  and  functionating  organ;  or  (b)  from  a  (*iip])uraiive  laby- 
rinthit  is  by  which  the  vestibular  function  has  been  abolished.  It  is  at  this 
stage  that  the  caloric  teift  is  of  paramount  importance. 

Symptoms  nf  Labt/rinlhine  Ftsttdn. — Before  leaving  the  discussion  of 
tlie  acute  stage,  a  word  should  l»e  said  about  the  so-called  "fistula  lest," 
It  is  a  rec4jgnizeil  fact  that  (fuppurative  lab>Tintliitis  may  \h;  («tiiblished 
with  or  without  the  demon^^trable  presence  of  a  gross  defect — i.e.,  fistula — 
in  the  labyrinthine  wall.  It  Is  also  conceivable  that  defects  in  the  bony 
capsule  of  the  labyrinth  may  cxift,  as  a  congenital  comlitiun  or  even  aa  a 
ri'.'rult  of  tympanic  diseast-,  without  giving  rise  to  n  suppurative  ]>rocc«s 
within  the  vestibule. 

In  any  cme  in  which  vi-stibular  irritability  ia  retained,  the  presence  of 
a  fistula  leading  into  tin;  laliyriiith  may  be  dirnonstrated  by  means  of  any 
instrument  by  which  the  air  in  the  extt-rnal  auditory  canal  can  \v  alternately 
comprcss^'d  and  rarefied.  The  Ix'st  inj*trument  fur  this  purpose  ia  one 
emliodying  the  principle  of  the  Politzer  initating  apparatus,  but  having  a 
smaller  end  piece  to  fit  the  orifice  of  the  auditory  canal.  When  this  is 
moistened  and  pressed  into  the  meatus,  compression  of  the  bulb  condenws 
the  air  in  the  auditory  canal  and  tympanum  and,  if  a  fi.stula  is  present, 
forces  air  into  the  labyrinth.  When  the  static  labyrinth  is  still  functionat- 
ing (i.e.,  .susceptible  of  irritation),  this  is  regularly  followed  by  nystagmus 
which  varies  in  direction  in  accordance  with  the  location  of  the  fistula  and 
the  direction  of  the  resulting  endolymph  displacement.  Tlie  nystagmus 
thus  induce^l  is  usually  prccwled  by  a  slow  movement  of  the  eyes  in  one  or 
the  other  direction,  and  this  slonr  movement  corres|}onds  to  tlie  slow 
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component  of  the  nyst&pnus.  CompreFsion  may  result  m  a  single  slow 
movetnetit  of  the  pyps  and  their  quick  rotiim  when  pressure  is  relieved,  or 
the  preliminary  slow  excursion  may  be  followed  by  several  eharacteristic 
vestibular  movements  lastinK  some  seconds.  In  the  presence  of  a  fistula, 
nystiii^mus  can  be  indueed  eitlier  by  compression  or  aspiration,  which, 
however,  ©ve  rise  to  nyBtaKmus  in  opposite  directions.  That  is  to  say, 
if  compression  causes  nystagmus  to  the  left,  aspiration  will  reverse  thia 
direction,  Ki^i^E  rise  to  nystagmus  to  the  right.  When  no  fistula  exi-sts, 
this  experiment  is  either  negative,  or  (pvea  rise  to  very  sliRht,  almo«t 
imperceptible  eye  luovement.**  due  presumably  to  pressure  upon  the  struc- 
tures closing  the  labyrinthine  windowi*.  Obviously  if  the  vestibular  irrita- 
bility is  completely  lost,  this  te.st  will  give  negative  results  even  in  the 
presence  of  a  fistula. 

The  conditions  upon  which  the  compression  and  aspiration  test  may 
throw  light  may  be  «tale<l  as  follows: 

1.  Chronic  suppurative  otitis  media  without  labyrinthine  infection 
and  with  itituet  liony  capsule:  compression  test  negative. 

2.  Defect  'fistula)  in  bony  capsule  of  the  labyrinth,  but  without  infec- 
tion of  mernbraiinus  labyrinth;  shown  by  absence  of  spontancou--*  symp- 
toms of  vestibular  irritation,  plus  strong  reactions  to  cnmpression  and 
aspiration  (caloric  irritability  normal). 

3.  Acute  stage  of  suppurative  labyrinthitis  with  fistula;  spontaneous 
nystagmus  modified  by  compreMion  and  aspiration  experiment. 

4.  Presence  of  fistula  in  the  latent  stage  of  suppurative  laliyrinlhitis: 
shown  by  negative  caloric  reaction  and  very  slight,  but  typical,  response  to 
compression.  In  this  ease  one  might  infer  that  the  vestibular  nirehani.sm 
had  retained  a  ventigo  of  functional  activity  which  can  no  longer  Ijc  stim- 
ulatefl  by  hpat  or  cold,  but  can  still  react  to  the  stronger  mechanical  irrita- 
tion produced  by  compression. 

Obviously,  when  the  caloric  reactions  are  absolutely  negative,  the 
absence  of  response  to  eompre.^ion  or  aspiration  can  not  be  regarded  as 
di^roof  of  the  pre%>nce  of  a  ti!>tula,  since  vestibular  irritability  may  \}G 
completely  abolished. 

Sinct^  it  is  easily  conceivable  that  infective  matter  may  be  forced  by 
air  under  pros-sure  fntm  an  infected  t>'mpamim  into  an  uninfected  v(s*ibule, 
it  is  clear  that  this  test  should  be  used  with  moderation  and  care. 

Latent,  or  Quiescent,  Stage  of  Suppuratm-  Labyrinthiltt. — This  stage 
is  sometimes  spoken  of  as  "chronic  suppurative  labyrinthitis,"  a  term 
which  is  distinctly  misleading,  since  it  seems  to  iiuply  two  varieties  of  the 
disease,  just  as  in  acute  and  chronic  purulent  otitis  media  we  have  different 
types  of  tympanic  inflanunation.  Rut  whereas  acute  purulent  otitis  media 
may  run  its  course  from  (Mi.<et  to  resolution  without  liaving  passed  through 
any  of  the  phases  characteristic  of  chronic  middle-ear  supjjuration,  every 
case  of  diffuse  suppurative  labyrinthitis  must  inevitably  progress  — 
and  usually  quite  rapidly  —  to  the  latent  stage.  The  disease  is  said 
to  have  reached  the  latent  stage  as  soon  as  the  symptoms  of  vestibular 
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irritation — i.e.,  spontanixms  nystagmus,  vertigo,  etc. — have  completely 
dieappenred. 

In  the  latent  staKe  of  the  (lisoase,  the  putiFMit  may  be  up  and  about, 
and  may  apparently  regain  his  normal  Ktiiiidard  of  licalth  and  strenKth. 
He  may  now  experience  no  subjective  symptoms  referable  to  the  laljyriath 
beyond  the  deainess  and  ct;rtain  defects  of  orientation  to  !»  referred  to 
presently.  For  the  time  being — though  this  is  by  no  means  invariable — 
the  aural  <lii-ease  may  have  resumed  the  r61e  of  a  eircum.seril>ed  lesion 
having  no  appreciable  influence  over  his  general  constitutional  state.  It 
is  now  of  the  greatest  importance  to  apply  some  test  by  which  loss  or 
retention  of  vestibular  irritability  may  be  determined.  The  tests  whlcb 
have  l>een  proposed  for  t  his  purpose  are :  (a)  the  caloric  test,  (b)  the  rotation 
tost,  and  (c)  the  galvanio  te-t^t. 

The  Caloric  T«M. — To  those  who  have  not  made  use  of  this  test,  a 
word  as  to  the  method  of  applying  it  may  be  of  service.  Since  the  reacUoa 
depentls  wholly  upon  the  temperature  of  the  water,  and  not  in  any  degree 
upon  the  force  employed,  a  slow  continuous  current  gives  better  results 
than  a  stronger  int^Tniittent  stream.  The  fountain  syringe  is,  therefore, 
preferable  to  any  form  of  hand  s>Tinge.  Harany  takes  care  that  the  water 
shall  lje  at  30°  C.  (8C°  F.),  having  found  that  this  temperature  pves  a 
positive  reaction  in  tlie  great  majority  of  cases.  There  are  some  oases, 
however,  in  which  no  satisfactory  reaction  follows  irrigation  with  water  at 
thia  temperature.  In  such  cases,  reducing  the  temperatureto  75**  or  65°  F, 
may  indure  a  quick  and  positive  reaction.  The  disadvantage  of  uang 
very  cold  water  Is  the  greater  likelihood  of  cauj^ing  nau.sea  and  vomiting. 
We  should  watch  carefully  for  the  first  appearance  of  nystagmus.  To  con- 
tinue the  irrigation  after  the  nystagmus  is  clearly  cj^tablisheti  adds  nothing 
to  our  knowledge  of  the  condition  and  will  Ije  likely  to  cause  nausea  and 
vomiting.  Using  wat*T  at  about  9,0,"  F.,  the  average  time  required  to  pro- 
duce nystagmus  is  about  40  seconds.  There  are,  however,  great  variations 
within  the  physiological  limits, — i.e.,  from  10  seconds  to  as  much  aa  3 
minutes.  The  slowest  reaction  in  a  presumably  normal  labyrinth  which 
has  come  under  the  writer's  personal  observation  was  a  case  in  which  the 
nystagmus  appeared  after  two  minutes  and  fifty  seconds  of  continuous 
irrigation. 

As  with  all  forms  of  vi-^tibular  nystagmiifi,  the  eye  movementa  are  most 
marked,  and  therefore  first  become  noticeable,  when  the  eyes  are  turned 
in  the  direction  of  the  quick  nj'stagmic  movement.  It  is,  therefore,  well 
to  direct  the  patient  to  keep  the  eyes  turned  in  the  direction  of  the  ear  not 
irrigated  when  cold  water  is  used  ami  to  hxtk  tuward  the  ear  irrigated  when 
hoi  water  is  employed.  In  a  case  of  nornuU  caloric  reaction,  tbe  nystagmus 
has  an  average  duration  of  2  minutes, — differing  in  this  respect  from  the 
nystagmus  following  the  so-called  rotation  experiment,  the  average  dura- 
tion of  which  is  about  40  weciiids. 

Instruments  which  facilitate  the  experiment — especially  when  one  b 
working  without  an  aasistaat— are  Barany's  "fixator"  for  holding  tiie 
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gaze  in  the  desired  direction,  and  a  self-retaining  basin  for  rpcei^'iDg  the 

return  flow  of  water  (see  Fig.  179).  An  ordinary  stop  watch  is  convenieni, 
and,  if  OEie  would  Ite  exact,  almost  est^ential  fur  determining  the  quickness 
of  the  reaction  and  its  t^ubtjequcnt  duratiuu. 

It  is  in  the  latent  or  quiescent  stage  of  the  disease  that  this  test  is  of 
the  greatest  value,  loading  logically  to  one  or  other  of  two  conolusioiu: 

1.  If  the  caloric  test  is  fol- 
)wed  by  a  normal  reaction,  one 

rnay  infer  quite  confidently 
that  t!ie  labyrinth  has  been  in- 
volved in  a  comparatively  simple 
process,  which,  while  sufficiently 
severe  to  have  annulled  tem- 
porarily vestibular  irritability, 
has  undergone  resolution,  leaving 
the  vestibular  apparatus  intact. 
Prognosis  favnralile. 

2.  If,  on  the  other  hand,  the 
caloric  test  evokes  absolutely  no 
response,  one  may  conclude  with 
equal  certainty  that  the  labyrinth 
has  been  involve*!  in  a  suppura- 
tive process  which  has  either  (a) 
actually  destroyed  the  essential 
structures  of  the  membranous 
vestibule,  or  (b)  has  inflicted 
Upon   tliem   such   injury    as    to 

have  abolished  the  vestibular  function.  Wliile  this  de«cril>e»  a  condition 
in  which  the  patient  may  go  for  long  periods  or  even  indefinitely  without 
alarming  symptoms,  there  is  no  possible  assurance  of  such  immunity, 
and  the  prognosis  as  to  the  ultimate  outcome  can  not  he  regarded  oth«^ 
wise  than  with  anxiety. 

Rotation  Test. — We  have  seen  that  when  a  normal  person  seated  with 
head  erect  upon  a  revolving  chair  is  turneil  rapidly  in  either  direction, 
there  results  when  the  rotations  are  JiU^idenly  stopped  a  horizontal  nys- 
tagmus in  the  direction  opposite  to  that  in  which  ho  was  turned.  The 
average  duration  of  this  "  af tc^-ny^"■taKmus "  is  about  40  seconds.  While 
this  duration  varies  considerably  within  physiological  limits,  the  duration 
of  the  nystagmus  resulting  from  rotation  in  opposite  direetious  is  usually 
about  the  same, — i.e.,  shows  a  difl'i.'rence  of  not  more  than  3  or  4  seconds. 
The  dio^j^nostic  value  of  this  experiment  depends,  therefore,  entirely  upon 
a  comparison  of  the  duration  of  the  "  dJter-nystagmus  "  in  opposite  direc- 
tions. If,  for  example,  an  individual  is  turncHl  ten  times  to  the  left  and 
exiiibits  an  "afti-r-nystjignius"  to  right  lasting  30  seconds,  while  ten  ruta- 
Uons  to  the  right  result  in  a  nystagmus  to  the  left  lasting  but  15  seconds, 
the  inference,  so  far  as  we  may  draw  one  from  this  experiment,  is  that  his 
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left  vestibular  apparatus  is  non-irritable, — i"^.,  that  its  function  is  destroyed 
or  abolished. 

Reducing  this  to  a  formula,  we  may  say  that  great  shortening  of  the 
n^ation  ajler-nyslagmus  in  one  direction  an  eomjmrtd  with  that  in  the  opposite 
direction  paints  to  a  non-functionatiitg  labyrinth  on  the  side  toward  which 
the  shortened  nf/stngmiis  is  directed. 

One  can  iimlfrstarui  the  rationale  nf  tliia  *«st  only  by  reverting  to 
Ewakl'8  experiments.  ET\-aId  found  by  his  expc-rimcnta  on  pigeons  that  in 
cither  horizontal  canal  an  endolymph  movement  toward  its  ampulla  induced 
head  anct  eye  movementti  (nystugmiu)  much  titroiiger  than  those  caused  by 
endolymph  movement  toward  the  small  end  of  the  canal.  Barany  believes 
that  the  same  is  true  of  human  brinifs,  and  that  the  horizontal  nystagmus 
to  the  right  following  rotation  to  the  left  is  due  in  the  proportion  of  two- 
thirds  to  the  endolymph  movement  in  the  riglit  canal  toward  itJ^  ampulla, 
and  one-third  to  the  cndolympli  diitplacement  in  the  left  canal  toward  itft 
small  end.  It  is  clear,  therefore,  that  if  the  right  ventibule  be  destroyed, 
the  nystagmus  to  the  right  folloiving  rotation  to  tiie  left  will  be  reduced  by 
two-thirds,  while  the  nystagnms  to  the  left  following  rotation  to  the  right 
will  be  reduced  only  by  one-third.  Therefore  the  duration  of  the  nystag- 
mus toward  the  destroyed  Iab>Tinth  will  he  only  half  that  toward  the  sound 
ear.  Careful  examination  of  the  aeconipanying  diagrams  with  the  explana- 
tory notes  will,  it  is  believed,  make  these  point*  and  iheir  diagnostic  signifi- 
cance clear. 
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n«.  180. — B«riMOUl  wccioa  of  skall  ixuulni 
ikrouih  botk  horiioatal  MViitiicuUr  cankU.  Ny- 
■tMaui  during  rotation  to  ntbi.  (i|  •iln  uf 
loutioD.  Larjn  arruw  (o).  dinviiuti  ofrotatian: 
•mall  BrrDii  i>'>.dirmiuD  ot  »Dt]t>1ym|>li  lilqilni-p- 
BMDi  rkii(#<l  i)j  rninLliii)  t»  liglii;  mniliurii  snuv 
(ft).  dirBciinn  of  iiyaia(nm*<luriD(  rolatioD-  Dm- 
iiiC  loiBtian  to  ri(Lt  ibam  u  bonioDtal  ayiUg* 
iiiua  to  nKht. 


no.  18].— NyataKiBtiicluriiit  roUtioD  to  Itft. 
Ol  axto  ol  rotaUon.  LirB«  krrow  in},  diFMiioB 
«f  mtkliim:  Muall  trtT>w  it),  diivetloa  ol  bimIo* 
lyin]>h  diiplkncmml  cmtwd  liy  mtAlion  to  Irft; 
TnDdiciin  Btriiw  (h),  (Ilfrc-iii'n  of  nyntaf  niu*  Hvirlug 
roiAKon.  Dining  rauilua  to  lall  lbar«  is  buriaoo- 
lal  oyBUcmus  to  Jcil. 
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Fin.  tK2,— Alti-r-iij-nKgiuu*  ti  «..  Imlunliatrly 
(olluirmff  roUilon  lo  right],  bolti  Ubytiiilii!i  bcina 
•Duail.  (r)  Biu  aF  tulation.  Lsrxo  unow  In], 
dinicliuD  ut  ruCation  audilplily  rlirrkril  *1.  A: 
nnall  arrcrw  (rli  n.-vrfot-d  iliriM-tion  ni  iMidiilyniDh 
itUplnr>M»rftCinhBnmtAiioTH(ireBii4<l™l>*cIi«ki.'d; 
■nadiutn  arrow  ib).  diicciiu-n  o(  T«v«rM<l  or  uitee- 
■LV«taKmuB,  l''«fcr  aad  dundcin  of  iLiin  pllsr- 
Dy»ifigcau*  art  <lii«  lo  <'nil<'l>'ni|)h  diiplsppiHi-iii  in 
Ifac  tiro  tmaalt  in  tlip  follimioit  |irii|>iiriii>ii:  tiy 
Imr-diirji  to  Ihir  nniliilyiiiph  di'LitiKTriiciit  In  tltn 
Mt  rniinl  t.nwUii'l  hn  amjviilla.  aad  by  oDc-ihitid 
la  th*  dUptftcemeuI  lu  Ibc  nicbt  canal  Itimrd 
tlaamall  rad. 


Pm.  ll>3.— Aripr-ny«t»gmli«  (i.e..  iinninHiatpIy 
folloiritiK  iDloIlun  to  Mt).  both  InbyKlilhn  bfl- 
inic  MjiirKi.  <.c>  nil*  «(  culnlion  Lbrar  arrow  tah 
diTMtinil  at  totnlinn  sudilcnly  dirrbi-d  nt,  A  : 
email  anaw  <■:).  rfvcrsFd  direction  of  rndolyniph 
dl*i)liK-etiii:ul  irhca  the  tatatiooa  aie  auddcnly 
obcthn-l:  iiK'dluni  arrow  l(),  dir^riioo  of  rcvemtd 
or  allcr-iijmsKinuii.  Fomc  anil  durotton  ol  thia 
nflpr-nj'Miumii*  uro  due  ■■>  viidclvnipli  di>|i'JBTo- 
iiiriit  ill  ill*  lw<i  rniinU  in  ihr  diMnuitiii  ptopurliun: 
by  i«c»t)iir<lii  tij  iha  eniliilyniph  itUplxovinpnt  In 
thd  right  c^nnl  loward  irs  ampulla,  and  by  onv- 
tfaird  la  thv  diBpIoccincD t  in  tlic  teft  canal  towanl 
ita  Biiiull  Diid. 
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FiO-  tSt— Aftcr-nyaUtEniUB  <>  t  .  imTurdiately 
tollowiiiK  mluiioD  !»  ciRhll.  riktit  nifiiiibranouii 
canal havinx  tirr'i  ilrntroyrd  by  iliru-uR.  Ul  niia 
fi[  iiiialU'ii.  ititcht  canal  [xolid  blai^ki  dcBln>}'ad 
by  iliarAar.  I.iinc  arrow  lni.dirc-clioDO)  tolalion 
wddthlythcfked  at  J,-  amall  arrow  <0>  <lir<!cUoii 
at  cjidolympb  diaplarfrornt  wbcn  rolalioDr  an 
■uddenly  «il)#<:kcd:  mcilluni  urrow  (t),  dirrTtion 
ol  aIltr-D3r*1aiiiitm-  >'»(«•■  and  durniiun  •>(  afiir- 
nsWacmui  at*  i'v  lo  andolymph  diaptncrtni.-oi  in 
tiptl  canal  (owaril  iia  BHipulla,  and  i<ipr«»Mir  Iwu- 
Uiinla  of  the  nntmal  fonts;  riftlit  ranRl,  iiiuplly 
nipplyini  oiir>t)iin],  having  Iwdd  dimioatcd  by 

dlMtUB 


Fin,  IS5.— Allirr-nyBUjuiua  (i.*,.  immcdlaUiIy 
((illowinx  mtnliriu  lu  JcFl).  raicht  tncmbrajioua 
canal  having  brcn  i]r«trtr>rd  liy  diMSM.'.  (i)  alia 
of  rotation.  RiKbt  caitnl  Itolid  blavk)  deatroypd 
by  diacaae,  Larae  arrow  (a),  ditiv'tion  or  miation 
■uddcotv  eb»k«d  at  d:  nnnll  arrow  (c),  dircciinn 
of  oDdolyRiph  displMDiuaDt  in  lett  canal  wh«n 
ruiaitoDi  nrv  (uildvnly  chcckvd:  aiodlutn  arrow 
(fri.ilimtionur  nfior-nynt aRinuM.  Porfsand  dtira* 
lioii  ti!  ntipr-nyainjtniii*  ara  duo  to  mdolympb 
diiplarvrnanl  In  li-ll  cniinl  li^wnnt  its  ainatl  end, 
and  irpinvnt  lliiwi'riiTn  unly  ono-clilrd  of  tho  nor- 
mal Inrrc:  liebl  rnniil,  u'liaily  "ilpplyinic  two* 
Ibirda.  bAvini  been  cliniinalDd  Uy  dlM-uv 


Tborrrorc.  tbp  atMr-iiyainitmu*  lowan)  ihi'  tishi  la  of  oiity  hall  (tiaduraUoDol  that  tOwtKltli* left, 
aht/wing  loaa  oT  funvllon  in  1h«  right  visitlbular  appatatua. 


DEMOKSTRATION  OF  KOTATION  TEST 
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Till-  key  to  the  diaKnoetic  siRnificance  of  the  rotation  test  is  found  ia 
Ewald's  tKeorem  that  in  either  horizontal  canal  endolymph  displawment 
toward  the  ampulla  causes  much  more  forcible  movements  (ny«taKmus) 
than  a  simitar  displarement  toward  tlie  small  end.  Barany  accepts  this 
fact  aitd  ajiwutiU'S  that  in  man  the  iiiHueiice  of  an  endolyinph  maveiiient 
toward  the  ampulla  as  compared  with  a  displacement  in  the  opposite 
direction  is  as  2  to  1, 

The  dia^optic  value  of  the  rotation  test  is  greatest  just  after  the 
Bymptoms  of  vestibuhir  irritation  have  disappear«l, — i.e.  in  the  very 
early  period  of  the  latent  stage.  In  suppurative  labyrinthitis  of  long 
standing  its  sipnifiennee  and  value  are  lessened  by  the  fnet — now  rapidly j 
gaining  roeuguition — that  an  the  organism  gnidusdly  Ijeeoniea  ai'custumed 
to  dependence  upon  one  vestibular  apparatus,  the  after-rotation  nystag- 
mus toward  the  destroyed  or  paralyaed  labyrinth  gradually  appruaehes 
and  finally  equals  thai  toward  the  suund  laliyrinth. 

In  the  writer's  opinion,  the  rotation  test  ia  altogether  secondary'  in 
diagntffitic  importance  to  the  caloric  test,  but  it  ia  nevertheless  of  some 
value  as  a  corroljorntive  tost.  It  cnn  he  applied  much  more  quicldy  than 
the  calorie  experiment,  and  it.s  cfTeets,  so  far  as  the  patient's  discumfort 
is  concerned,  wear  off  much  more  rapidly. 

The  iinirtniic  tiM  differs  from  the  caloric  and  rotation  tests  in  the  follow- 
ing partiuutars, — vix.,  that,  wliile  the  latter  two  give  rise  to  vestibular 
phenomena  as  a  result  of  endolymph  displacement  in  one  or  other  set  of 
Cft-activp  semieircular  canals,  the  nature  of  galvanic  irritation  is  unknown, 
or  at  best  conjectural.  It  is  applid  in  the  following  way:  One  electrode 
being  held  in  the  patient's  hand,  the  other  is  ajijttied  against  the  ma.<^to3d, 
or  in  front  of  the  tragus,  of  the  ear  to  be  examined.  With  the  cathode  in 
contact  with  the  ear,  there  results  a  rotary  nystagmus  in  its  own  direction, 
— i.e.,  toward  the  ear  experimented  upon.  When  the  anode,  or  positive 
electrode,  is  held  against  the  ear,  a  rotary  nystagiTiiis  in  the  direction  of  the 
opposite  ear  n^f  ults.  Thew!  arc  the  normal  reactioa**,  and  it  has  been  com- 
puted (MacKenstie)  that  a  current  strength  of  4  ma.  should  induce  the 
reaction  when  the  labyrinth  is  intact  and  iiurnial.  Taking  this  as  a  stanil- 
ard  of  norinalily,  the  advucalea  of  this  te^t  (MacKen/ie,  Alexander) 
claim  that  the  re<)uirenient  of  a  current  strength  of  murK  than  'i  ma.  is  to 
be  regarded  as  an  evidence  of  diminished  vestibular  irritability.  This 
standard  has  not.  however,  been  generally  accepted  by  students  of  vesti- 
bular disease,  and  the  n-ports  of  ililTi-rent  observers  aa  to  the  rtwults  of 
galvanic  irritaticm  both  in  health  and  di'^ease  have  been  so  contradictory 
as  to  leave  its  practical  diagnostic  value  in  considerable  doubt. 

V'erti.jo  of  Vcslibuhr  Parnlyifit." — I  have  described  the  latent  stage  of 
Kuppurutive  labyrinthitu!  as  that  in  which  all  symptoms  of  vestibular 
irritation  are  ahsi-nt.     Even  after  the  vertigo  of  ve.'*tibular  irritaticm  has 

"  So  far  as  tite  nriuT  knowt),  he  was  the  first  to  diwrihe  this  pliiutfi  of  suppurative 
lRbyrinlhiti«  uwi  tu  inchi'l'j  it  iiiiioiiti  the  ivxulur  uiiiriifutlaLiuiui  of  iLe  latent  stuKC  of 
the  diM/tum.     Verligoot  Vc-s'ibular  P»nily8i9:  Tnituartions  Am.  Otolog.  Society,  lUU. 
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Bubsided,  however,  the  patient  may  experience  considerable  inconvenience 
as  a  result  of  the  \of>s  of  orientation  sense,  or  knowIedRc  of  the  position  of 
his  liiMly  in  Hjmw,  which  the  intaet  vestibular  organs  confer. 

Orirntalinn.^lt  is  clear  that  the  power  of  maintaining  one's  equilihrium 
in  all  customary  posiiions  of  the  body  dejiends  upon  what  is  called  orinnto- 
tioii,  or  the  subconscious  knowledge  of  the  position  of  the  body  in  space. 
If  through  accident,  or  attemptinR  the  unusual,  the  body  is  thrown  into 
positions  in  which  its  usual  relations  to  the  three  planes  of  space  are  re- 
versed, orientation  becomes  defective  or  insuFRcient,  and  the  subjective 
iliMturbanee  known  as  vertigo  resuHs.  Again,  if  the  faculty  of  orientation 
'is  suddenly  di^^turlM-d  or  ablated,  the  individual  at  once  loses  his  sense  of 
'stability  in  spafx-,  or  in  otlier  words  experiences  vertJEO.  Obviously  the 
vertiKo  of  vestibular  paralysis  is  the  vertigo  of  defective  orientation. 

That  the  vestibular  organs  can  not  be  regarded  as  the  essential  organs 
of  orientation  is  shown  by  the  fact  that  after  removal  of  one  or  both  laby- 
rintlw,  the  indivi<!ual  regains  in  time  his  equilibrium.  There  must  he, 
therefore,  other  contributory  factors,  and  these  are  found  in  the  muscular 
and  arthrodial  senses,  the  tactile  sense,  and  the  sense  of  siKht. 

R.  T.  Slinger  and  {<ir  Victor  Horsley  "  published  in  1906  the  results  of 
some  very  interesting  iuvestlKUtiuns,  the  purpose  of  which  vfas  to  me 
the  approximate  accuracy  of  the  muscular  and  arthrodial  senses  in  what 
they  called  topof5no>is,  or  "the  orientation  of  points  of  Kpace."  Thcso 
experiments  were  carried  out  in  the  following  manner:  The  person  ex- 
perimented upon  is  hiindfohled,  and  iK-foro  him  is  held  a  glass  plate  gnulu- 
ated  in  squares  of  a  half  ci-ntimclre  each.  The  plate  IwioK  placed  in  one  of 
the  three  planes  of  space,^et  us  say  the  pagittal-vertical, — i.e,,  a  vertical 
plane  bisecting  his  body  anteropi>stcriorly, — the  left  hand  is  passively 
moved  in  dilTerent  directions  and  the  tip  of  its  forefinger  then  brought  tn 
contact  with  surne  point  upon  the  plate.  He  i.s  then  directed  to  bring  the  lip 
of  the  right  forefinger  to  a  corresponding  point  upon  the  opposite  surface 
of  t}ie])late.  It  is  obvious  that  in  this  test  no  information  is  gained  through 
his  tactile  sense,  which  would  convey  the  same  impression  wherever  the 
finger  might  rest.  Sight  is  eliminated  by  the  blindfohling  of  the  individ- 
ual. Orientation  must,  therefore,  be  chiefly  attributed  t<»  Hie  muscular 
and  aniimdial  wnses.  This  experiment  w.os  repented  with  a  liirge  numlwr 
of  normal  persoas.  It  was  founil  that  there  is  a  pliysiological  or  normal 
variation,  or  error,  which  varied  greatly  according  to  the  p<M*ilion  of  the 
plate  in  relation  t^  the  btniy.  Thu^,  with  the  plate  held  immediately  in 
front  of  him  in  the  vertical  atiteroposteiior  plane  of  the  boily  and  at  a, 
hfiKht  al>out  on  a  level  with  the  kiwer  end  of  the  st-emuni,  the  average! 
physiological  variation  or  error  was  found  to  he  li4  to  IH  centiinetrea. 
As  the  plate,  still  in  the  same  vertical  pl.nne,  is  grartually  elevated, — f.ff., 
first  to  a  level  uppuhito  the  neck,  then  opposite  the  head,  and  lastJy  above 
iX, — the  average  error  of  orientation  sliowa  progreusive  and  very  rapid 

"  R.  T.  SUngor  luid  Sir  Victor  Horsley:        "  ~~ 

April,  ItKM. 


Oricatation  of  I'tunta  of  Spamr,  Brain, 


increase.  From  these  variations  the  investiKators  cooduderi  that  "there 
is  a  progressive  diminuiicm  of  knowledge  of  space  as  we  pass  outward  from 
the  central  axis  of  the  bwly." 

Thrsp  experiments  were  repeated  with  22  adoleseent  or  yniing  adults 
who  had  become  totally  and  permanently  blind  in  early  ehildiinod,  and 
with  this  interesting  result, — viz.,  that  the  Mind  subject*;  exhibited  similar 
errors,  which  also  varied  in  aecordance  with  the  level  or  height  at  which 
the  plate  is  held;  but  t!ie  errors  were  dintinctly  smaller,  the  average  error 
being  loss  by  one-fourih  timn  the  average  error  of  people  with  normal 
eyes.  From  this  they  concluded,  that,  "if  the  information  gained  by  sight 
is  permanentlj"  blotted  out,  the  muscular  snnsf  umler  necessity  can  by 
education  be  brtjught  to  a  point  at  least  one-fourth  better  than  that  learned 
by  the  normal  iierson." 

The  above  exjierimetits  have  an  important  bearing  upon  the  compen- 
satory power  of  one  part  of  the  niecliani^m  of  orientation  to  awume  the 
work  of  another  part  whose  function  is  annulleij.  We  have  seen  that  in 
the  normal  man  orientation  is  a  complex  function  in  which  the  vestibular 
apparatu.'*,  the  muspular,  arthnidial,  and  tactile  senses,  and  sight,  all  take 
part.  When  fight  is  lost,  muscular  and  arthrodial  impressions  become  more 
«»isitive  and  accurate.  When  one  vestibular  apparatus  is  destroyed,  the 
opposite  labyrinth  must  become  accustomed  to  unopposed,  imilateral  ac- 
tivity, and  the  muscular,  aiihrodiat.  and  tactile  impressions  of  ((j)ace  and 
sition  must  be  immensely  incr*'ased.     Until  tins  prticess  of  involuntary 

^education  is  well  advanced,  it  is  not  surprising  that  the  individual  experi- 
ences occasional  vertigo  and  ataxia,  though  he  does  not  exhibit  nystagmus 
and  may  fhow  no  constant  tiTideney  to  fall  in  any  j^vcn  direction. 

Clinical  ^fanifeslalions  of  Veslibulor  Pfimlysis. — We  know  that  the 
onset  of  difTuse  supiiurative  labyrinthitis  or  the  removal  of  one  labyrinth 

"is  invariably  followed  by  very  severe  vertigo  and  disturbances  of  e(|uiiil>- 
rium — those  symptom.s  being  the  result  of  hj-peractivity  of  the  sound, 
unopposed  labyrinth.     Aft*r  these  symptoms  of  vestibular  irritation  have 

'completely  subsided,  the  patient  is  comparatively  comfortable.  He  has 
now  passed  the  stagi'  when  f^uddcn  movenieuts  of  the  head  cause  nystag- 
mus and  its  attendant  phenomeufi,  and  may  he  up  and  wn  Iking  about  his 
room.    On  getting  out  of  bed  in  the  niuniing,  however,  and  on  making  any 

^*udden  ami  prurty«iiire<l  changes  in  the  iM>sition  of  his  Iwdy, — f.g.,  as  in 

'stooping  over  to  pick  up  something  from  the  floor,  or  even  on  suddenly 
rising  from  the  sitting  posture, — he  becomes  momentarily  dizzy,  and  may 
even  rcftuirc  support  to  prevent  his  falling.  The.se  symptoms  are  duo  solely 
to  defective  orientation,  and,  though  at  first  occurring  frequently,  are  very 
alight  as  compn.red  with  tht-  constant  and  distressing  rotary  vertigo  of  the 
acute  stages.  The  attacks  rapidly  grow  less  pronounced,  and  may  appar- 
ently cease  witliin  a  few  days,  so  that  the  iiatient  is  led  to  believe  himself 
cured.  He  is  likely,  however,  to  experionee  a  severe  recurrence  on  attempt- 
ing any  physical  act  to  which  lie  has  not  renceustomed  himself.  For  ex- 
ample, when  he  first  attrmpt^f  to  walk  down  an  inclined  plane, — e.g.,  in 
2D 
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going  down  stairs, — he  may  experience  suddea  and  severe  vertigo,  due  to 
the  Ruddcn  call  upon  his  still  defective  faculty  of  oripntatifin  by  this  new 
situation;  and  this  may  cauFe  him  to  fall.  Having  had  this  exiierionco.  he 
calls  into  compensatory  activity  certain  other  senses, — chiefly  the  muscular 
and  arlhrodial  senses  and  the  sense  of  sight, — and  soon  learns  to  go  up  and 
down  stairs  without  fear  or  danger.  Again,  when  he  first  attempts  to  walk 
in  the  dork, — e.g.,  in  getting  out  of  bed  at  night, — he  may  lose  all  sense  of 
direction  and  may  fall,  and  now  must  relcam  to  maintain  his  equilibrium 
vithout  the  aid  of  sight.' 

All  the  alwve  matilfestations  of  impaired  orientation  in  tho  latent 
stage  of  suppurative  labyrinthitis  were  demonstrated  in  the  single  case  of 
a  young  physician  who  was  under  the  care  of  Dr.  A.  B.  Duel.  The  same 
patient,  having  releamed  many  of  the  common  acts,  such  as  stooping  over, 
going  up  and  down  stairs,  etc.,  was  strolling  along  the  street,  and  suddenly 
looked  up  at  a  tall  building  then  in  the  process  of  erection.  This  deprived 
him  of  his  sense  of  position  or  balance  and  he  fell  backward. 

Even  more  typical  of  the  vertla;o  cif  vestibular  paralysis  was  a  case  which 
came  under  my  care  at  the  Manhattan  Eye  and  Ear  Hospital  nearly  two 
years  ago.  The  patient,  a  man  of  28  years,  had  contracted  syphilis  seven 
or  eight  months  previously,  and  some  five  weeks  before  I  first  saw  him: 
had  become  suddenly  and  absolutely  deaf,  first  in  the  left  and  then  in  the 
right  ear. 

Examination  revealed  the  following  conditions :  Both  drum  membranes 
practically  normal;  al>soliite  deafneiw  of  both  ears,  both  by  aerial  and  by 
bone  conduction.  Caloric  reactions  absolutely  negative.  The  jiatient, 
seatml  upon  a  revolving  chair,  was  rotated  rapidly  first  in  one  direction 
And  then  in  the  other,  with  perfectly  negative  results,— ^'.e.,  itiere  was  no 
nystagmus,  and  the  patient  experiencod  absolutely  no  vertigo  or  discom- 
fort. Clearly  we  had  to  deal  with  a  patient  both  of  whose  labyrinths  were 
alisolutely  non-functioning  and  non-irritable.  Yet  this  patient  complained 
as  much  of  vertigo  as  of  the  deafness.  I'ests  of  his  equilibrium  demon- 
strated a  type  of  ataxia  presenting  the  following  interesting  contrasts 
with  the  ataxia  of  ve!<tibalar  irritation:  He  walked  with  marked  unstead- 
iness,^— i.e.,  with  a  somewhat  tottering  gaJt,  keeping  his  eyes  persistently 
on  the  ground  lieforo  him.  Asked  why  he  lookt^l  on  the  ground  he  said, 
"to  keep  from  falling."  Yet  he  was  able  to  keep  a  straight  course  and 
walked  wherever  his  will  directed.  With  eyes  closed  and  feet  approximated 
(Romberg),  he  was  aijie  to  stand  sti-adily.  In  walking  with  eyes  closed, 
his  unsteadiness  was  greatly  exaggerated,  but  he  still  contrived  to  main- 
tain a  fairly  straight  course. 

As  differentiating  the  ataxia  in  this  case  from  that  characteristic  of 
vestibular  irritation,  this  patient  exhibited  no  nystagmus,  complained  of 
no  sense  of  rotation,  showed  no  tendency  to  fall  in  any  given  direction. 
He  walked  laboriou.sly  and  with  some  difficulty,  compelling  his  muscles  to 
carry  him  where  his  will  and  sight  directed. 

The  patient  was  admitted  as  a  ward  patient,  where  his  f^-mptoms  wen 
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ftudJed  by  some  of  my  colleagues  as  well  as  myself.  He  never  showed 
any  bIeiis  of  returning  hearing,  but  liis  improvmrnt  in  oriftntjition  wns 
progressive  and  marked,  bo  that  when  1  last  saw  him,  his  gait  prrstntcd 
no  peruliarjlirs  which  would  attract  the  casual  observer.  In  this  he 
illustrated  the  rapid  development  of  the  muscular  anil  artlirodial  senses 
under  the  spur  of  necessitj'. 

It  sumetinu's  happens  that  a  cjise  studied  carefully  at  the  time  prefw^nta 
eyinptoinis  wiiich  are  correctly  interpreted  only  in  the  lifiht  of  later  expe- 
rience. I  mention  by  name  anch  a  patient,  becautte  her  case  was  carefully 
studied  by  aome  of  my  hospital  associates.  Selena  Alillcr,  a  girl  then  of 
14  years,  was  admitted  to  the  Manhattan  Kye  and  Ear  Hospital  in  Novem- 
ber, 1908,  with  the  following  history.  Four  months  previoufsly  a  radical 
Operation  was  performed  on  the  rifiht  ear  by  a  competent  surgeon.  The 
suppurative  process  had  not  been  relieved  thereby,  and  she  had  bt^en  re- 
admitted to  the  hospital  on  account  of  failing  health  and  atjTiical  symp- 
toms of  diwtiirhcd  eqnilihrium.  In  the  hospital  she  rapidly  lost  strength 
and  flesh,  and  foon  became  rather  apathetic  and  practically  bed-ridden. 
When  induced  to  get  out  of  bed,  she  could  not  walk  without  support. 
Support  t>eing  withdrawn,  she  was  apparently  unable  to  maintain  her 
equilibrium  and  would  fall.  There  was  no  constancy  in  the  direction  of 
her  falling,  and  the  eharactor  of  her  ataxia  seemed  so  atj*pieal  that  she 
was  Huspectetl  of  being  a  quasi-malingercr.  On  careful  re-i'xamination 
of  the  ears,  it  was  found  that  the  right  ear  was  absolutely  deaf  and  gave 
no  repponse  to  the  caloric  test.  Operative  exposure  of  the  old  wound 
revealed  a  fistula  leading  into  the  horizontal  canal  and  granulations  pro- 
truding from  the  open  oval  window.  Following  an  operation  providing 
free  drainage  from  the  labyrinth,  she  made  a  fairly  rapid  recovery  with 
relief  of  all  ataxic  symptoms. 

I'he  interesting  feature  in  this  case  was  the  peculiar  ami  excessive 
fonn  of  ataxia,  which  can  be  satisfactorily  explained  only  on  one  hypothe- 
sis: She  had  suffered  suppurative  dehtruetiun  of  orte  labyrinth;  she  was  a 
delicate  girt,  and  the  effect  of  a  rather  prolonged  illness  had  been  to  reduce 
to  an  unusual  and  remarkable  degree  her  muscular  force  and  control. 
In  the  latter  condition,  her  muscular  and  arthrodial  senses  were  so  far 
below  par  as  tiO  have  faiUnl  utterly  in  cinmpen.sttting  for  the  distiiriied 
labyrinthine  balance.  Hence  the  patient's  inability  to  stand  or  walk,  and 
her  liability  to  fall  in  any  direction  according  to  the  chance  position  of  the 
btKiy.  The  di}!ap!>earaju!e  of  the  ataxia  can  not  in  this  ease  be  logically 
ascribed  to  the  removal  of  the  diseased  and  already  non -functionating 
labjTinth,  but  rather  to  the  relief  of  an  extensive  suppurative  process, 
elimination  of  which  enabled  tlie  patient  to  regain  her  muscular  strength 
and  tone,  and  her  muscular  and  arthrodial  senses  to  resume  their  rdle  in 
the  complex  function  of  orientation. 

The  following  cjwe,  which  is  the  last  I  shall  refer  to  in  this  connection, 
was  in  no  wise  imusual  elinieally.  It  will,  therefore,  ser\'e  the  better  to 
illustrate  the  point  I  wish  to  make, — viz.,  the  great  importance  of  recog- 
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nizing  tlit'se  dcfpcta  of  orientation  and  their  resulting  phenomena  as  be- 
longing logically  aiuung  the  late  clinic^ol  maiufestations  of  the  disease. 

L.  M.,  34  years  of  i^:o,  a  carpenti^r,  was  admittpd  to  the  Manhattan  Eye 
and  Kar  Hospital  in  May,  1910,  sufTerinic  from  chronic  middltML'ar  suppura- 
tion plus  clirontc  .suppurative  laltjrinthitis  of  the  left  ear.  The  labyrinth 
lesion  was  of  jont;  sliiiidlnK  and  the  ear  absolutely  deaf  and  quite  irrr^pon- 
sive  to  the  caloric  test.  For  this  a  combined  radical  and  labyrinth  (exente- 
ration was  performed.  The  immediate  result  of  the  operation  proved  that 
the  static  labjTinth  was  not  wholly  nun-functionating,  for  he  suiTered  a 
few  days  of  characteristic  vestibular  s>-mptom:s,- — i.r,  rotary  nystaRmus, 
vertigo,  etc.  'Hie?*  quirkly  aubsided,  and  the  patient  whs  soon  up  and 
about,  and  left  the  hospital  to  contimie  treatment  in  the  dispensary.  Some 
two  months  after  the  operation,  while  stiJl  under  treatment  for  a  sliKht 
diseharjte,  the  patient  elatetl  that  he  w-os  in  need  of  money  and  asked  if  he 
could  take  up  his  work  as  a  carpenter,  Plating  that  he  felt  perfectly  fit.  I 
told  liini  to  do  ro,  only  cautioning  him  to  make  no  arrangements  which 
would  prevent  him  coming  regularly  for  treatment.  The  patient  was  a 
light-hearted,  oplitnistrc  Italian,  tmt  when  I  next  saw  him  he  was  deeply 
despondent.  He  told  me  that  he  had  arranged  to  take  up  his  work,  but  had 
been  obliged  to  surrender  it  by  the  frequent  attacks  of  dizziness  which 
oveTcamc  him. 

I  had  little  diffieiilly  in  assuring  him  that  his  trouble  was  only  tempo- 
rary and  would  assuredly  wear  off  in  lime.  But  while  reai^suring  him,  I 
had  lime  to  consider  the  rather  .•*erious  poKsibilitiefi  of  such  a  ease.  Suppose 
that  this  man  had  been  a  builder's  employee  whose  occupation  required  him 
to  perform  his  work  while  .standing  upon  a  scaffold  suspended  high  in  the 
ftir.  It  is  nctt  difficult  to  imagine  what  niigbt  liave  resulted  from  an  attack 
of  vertigo  for  which  he  would  have  Ix-cn  wholly  unprepared.  Suppose  that 
we  are  called  upon  to  opiTate  for  diffuse  labyrinthine  suppuration  upon  a 
boy,  and,  after  all  spontaneous  symptoms  have  passed,  allow  him  to 
resume  the  practice,  dear  to  most  boys,  of  diving  into  the  river  or  swim- 
ming pool.  May  he  not  drown  before  he  can  recover  from  the  ataxia 
dependent  upon  a  sudden  disturbance  of  orientation? 

The  type  of  vertigo  which  i  have  endeavored  to  describe  naturally 
shows  some  variation  in  different  individuals.  Ordinarily  induced  only 
by  «nu.«iial  demands  uixin  the  disabled  mechanism  of  orientation,  there  are 
unduiibliHlly  individuals  whose  muscular  and  arthrodial  m>iis[<s  are  far 
l>clow  the  normal  average  of  efficiency  and  who  after  destructive  labyrin- 
thitis logieally  exfH.'rience  for  a  ennsiderable  pcHiMl  a  mild  grade  of  vertigo 
and  ataxia  of  more  or  Ivx*  constant  type. 

To  reeapittilaie:  The  point  I  wij^h  to  empha^iize  is  (hat  there  are  two 
distinct  forms  of  labjTinthine  vertigo  and  OMsociated  ataxia, — one  the 
familiar  spontaneous  typo,  due  to  vestibular  irritation  and  occurring  only 
during  the  acute  stage  of  suppurative  labjTintbitis;  and  the  other  not 
spontaneou.'',  not  constant,  not  neccs.<!arily  accompanied  by  nystagmus, 
characteristic  only  of  the  latent,  or  quiescent,  stage  of  the  disease,  and 
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induced  solely  Hy  wiHdm  and  unexpected  calls  upon  the  lost  or  defective 
orientation  sense,  in  the  niaiuteiiance  of  which  the  Intaet  vestibular  orgHna 
are  normally  so  important  a  factor.  Thia  type  of  vertigo  is  usually 
wholly  relieved  in  time  as  other  senws  are  trained  to  compensate  completely 
for  the  lost  or  impaired  vestibular  function. 

Terminations;  Pkocnosis. — Diffuse  suppurative  laliyrinthitis  may 
become  quiescent  and,  having  permanently  destroyed  the  hearing  and 
the  vestibular  function,  may  in  some  cases  undergo  gradual  resolution, — 
possibly  by  obliteration  of  the  infected  labyrinthine  cavit.it>s  by  deposition 
of  new  connective  tii^sue.  On  the  other  hand,  the  suppurative  process  may 
remain  quiescent  diiring  mnnj"  years  and  then  give  rise  lo  a  rapidly  fatal 
intracranial  infeetion. 

Complicntions. — The  pathways  of  intracranial  infection  are  (a)  from  the 
cochlea  by  way  of  the  cochlear  nerve  channels  into  the  internal  auditory 
meatus;  (b)  by  way  of  the  aqua;ductus  cochlea  to  the  subarachnoid  space; 
and  (c)  fntm  the  vestibular  cavity  by  the  aquo-ductus  vestibuli.  By  far 
the  moat  frequent  intracranial  complication  of  suppurative  labyrinthitis  is 
meningitis;  then  come  cerebellar  absces.*,  sigmoid  sinus  infection,  and  lastly 
cerebral  aljHcesa.  A  certain  percentage  of  caties  of  diffuse  sujjpuralive  laby- 
rinthitis give  rise,  even  before  tlie  acute  stage  is  passetl,  to  fatal  meningitis. 
Probai)ly  the  majority  of  recognized  casps  reaching  the  latent  stage  are  now 
operated  upon.  There  are  at  present,  therefore,  no  available  statistics  by 
which  we  may  determine  what  percentage  of  cases  of  latent  suppurative 
labyrinthitis,  nut  subjectetl  to  operation,  give  rise  to  intracranial  disease. 
Of  this,  however,  there  can  bo  no  doubt,^>iz.,  that  a  patient  who  presents 
^mptoms  of  chronic  suppurative  otitis  media  plus  symptoms  of  past ' 
suppurative  invasion  of  the  labyrinth,  barlxtrs  a  lesion  which  pfaces  bla 
life  in  more  or  less  constant,  danger. 

Circumscribed  Suppurative  Labyrinthitis.  —  Circumscribed  infection 
of  tlic  labyrinth  can  be  said  to  exist  only  when  one  or  other  main  division 
of  the  labyrinth  can  be  shown  to  have  escaped  serious  involvement.  Thus 
a  suppurative  process  confined  either  to  the  cochlear  or  lo  the  vestibular 
portion  would  come  under  this  head.  Theoretically,  an  infection  of  tho 
cochlea,  not  reaching  the  vestibule,  should  provide  an  occasional  example 
of  circum.-icribed  labyrinthitis,  hut  it  is  a  fart,  abundantly  established  by 
clinical  exiierienci-,  that  primary  invasion  of  the  cochlea  rarely  remains 
localized,  but  tends  rather  to  rapid  infection  of  the  entire  labyrinth  (difTustt 
suppurative  labyrinthitis).  The  static  labyrinth,  on  the  other  hand,  ta 
sometimes  invaded  by  a  suppurative  process  which  does  not  spread  to  tha 
cochlea.  Just  why  a  suppurative  lesion  in  this  portion  of  the  labyrinth. 
more  frequently  remains  U)caliz(-cl  is  not  easily  determined.  Probably 
f these  circum.'*rrilM?d  le.<iors  have  their  inception  in  a  gradual  destruction 
of  the  l«;n>'  wall  of  one  or  otlier  semicircular  canal,— most  frequently  the 
horizontal, — resulting  in  a  fetula  at  this  point;  it  is  possible  that  the  grad- 
ual pmgress  of  this  prDcc*^  is  accompanied  by  a  surrounding  subacute 
iuliammatton,  by  which  adhesions  big  furtned,  and  it  may  be  tluit  such 
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adhewons  act  bs  b  I'lmiting  barrior  to  the  spread  of  the  dc«tnictivo  leston  to 
the  labyrinthine  .Kpftci's  l>cyond.  Houx-ver  tliis  may  be,  I  l>eneve  that 
nrcumscribed  suppurative  laliyrinthiti«  may  in  almost  every  case  bo  de- 
fined a^  a  fiiifipiiralive  I'osion  coniiacd  to  the  vestibular  apparatus. 

Symptoms. — The  most  typical  examples  of  circumscribed  suppurative 
labyrinthitis  are  probably  found  in  cases  in  which  infeelion  has  taken 
place  through  a  necrotic  defect  in  the  outer  wall  of  the  horizontal  semi- 
circular canal.  The  symptoms  of  the  onset  and  aonto-  stage  are  precisely 
similar  to  those  cbaracterizinK  the  acute  i^taftc  of  dilTu^  i^uppurative  laby- 
rinthitis. That  is  to  say,  the  onset  is  announced  by  spontaneous  nystaRnius, 
Usually  rotary  ami  toward  Hie  sound  ear,  ami  by  vertijiio  and  ataxia,  cor- 
respondiiif;  in  type  to  the  form  of  nyslagmu^i  presi^nt.  The  hearing,  how- 
ever, rcmaina  fairly  good  or  is  only  moderately  impaired.  This  preserva- 
tion of  cochlear  function  is  in  reality  ibc  dlfl'erential  point  between  the 
circumscribed  and  diffuse  lesions. 

Tlie  lojinifi'st  symptoms  of  vestibular  irritation  undergo  progressive 
amelioration  and  may  completely  subside  within  teu  dayn  to  tuu  or  ttiree 
weeks.  The  patient  now  presents  no  conspicuous  vestibular  symptoms, 
having  reached  the  latent  stage,  corresponding  to  the  latent  or  quiesernt 
stage  of  dilTu!>e  suppurative  Jabyrintbitii*. 

The  acute  symptom.s  having  subsided,  it  becomes  nccessarj*  to  investi- 
gate the  condition  of  the  static  labyrinth.  Usually  the  caloric  reactions 
are  quite  negati\'e.  In  this  case  the  rotJition  test  usually  shows  greatly 
'■bortened  after-nystagmus  in  the  direction  of  the  tliseased  ear.  In  certain 
'cafes,  however,  there  is  a  partial  recovery  of  vestibular  irritability,  the 
caloric  tests  being  followed  by  reactions  of  diminij!he<l  force  and  short- 
ened duration.  When  vestibular  irritability  is  completclj'  absent,  there 
is  usually  no  return  of  vestibular  symptoms;  whereas  with  partial  restora- 
tion of  caloric  irritability,  the  patlen^  is  not  rnfrequently  subject  to  very 
ditstrcAHug  attacks  of  recurrent  vertigo.  There  is  always  a  i>u«<ibility 
in  these  cases  that  the  hearing,  though  not  profoundly  affected  at  the 
time  of  the  acute  symptoms,  may  later  undergo  gradual  and  very  prt>* 
nounced  impairment. 

]t  must  not  lie  implieil  from  the  brevity  of  this  discussion  that  a  sup- 
purative procetiH  confincKl  to  the  vestibular  apparatus  is  not  a  very  eeriotu 
lesion.  Obvjoiisly,  such  a  lotion  may  at  any  time  spread  to  the  cochlea. 
It  may  also  give  rise  to  meningeal  infection.  There  can  l>e  no  question, 
however,  that  so  long  as  the  ochlea  e-scspes  infection,  the  danger  of  seriou* 
intracranial  involvement  is  distinctly  less  imminent  than  when  the  eorhica 
is  also  di)>eased.  For  this  reason,  and  in  order  that  every  rational  effort 
may  he  made  to  prevent  its  conversion  into  a  diffuse  suppurative  lal>y- 
rinthitls,  it  is  of  great  importance  that  the  circumscribed  nature  of  tlte 
ierion  should  be  determined  as  early  as  possible. 

Diffuse  Serous  Labyrinthitis.— As  compared  with  the  suppurative  form, 
Bcroua  labyrlnthittn  is  a  rare  lesion.    As  «'ith  the  former,  it  occurs  duriD(.^ 
the  course  of  a  suppurative  niiddle<ear  lesion.    With  serous  as  with  difiu 
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suppurative  labynnthitis,  the  PjTnploms  are  dependent  upon  ablation 
Or  suppression  of  the  vc^itibular  and  coclilear  functions.  During  the 
acute  staRc  tiie  pyuiploms  of  the  two  lesions  are  proetically  iftentical, 
and  the  diagnosis  of  serous  labyrinthitis  can  not  therefore  at  this  time 
l>e  prtsitively  made.  In  the  latent,  or  quiescent,  stage,  the  symptoma 
diverge,  from  the  fact  that  in  Fuppurativc  labyrinthitis  the  los-^  of  vesti- 
bular and  rochlear  function  is  praetically  always  permanent,  while  in  the 
eeruus  form  uf  the  (liseaHe  resolution  is  followed  by  partial  or  complete 
refUtratiun  of  function. 

The  symptoms  of  the  onset  and  acute  stage  are  characterized  by  sudden 
and  intenj^e  vertigo,  with  rotary  iiyKtagmu".  whjfih  may  at  the  very  start  l»c 
toward  the  diseased  ear,  but  quickly  changes  \ts  direction  toward  the  sound 
ear,  Nauwa  and  vomiting  are  also  commonly,  though  not  invariably, 
preeent.  Deep-seated  earache  and  headache  may  be  more  or  leaa  distress- 
ing additions  to  the  patient's  difcomfort. 

From  ihia  Khort  d«^CTii)tion  it  will  be  seen  that  the  difficulties  of  differ- 
ential diagnasia  between  the  serous  and  suppurative  lesions  are  at  this 
stage  prartically  insuperable.  It  has  been  claimed  (MacKcnzie)  that 
severe  headache,  usually  present  in  fiuppurativc  labyrinthitis,  is  commonly 
absent  in  serouK  labyrinlhitis.  The  writer  has  M-en,  however,  cases  of 
destructive  labyrinthine  suppuration  in  which  headache  did  not  at  any 
tJme  appear  to  be  an  urgent  symptom.  On  the  other  hand,  a  sufficient 
number  of  authenticated  cases  of  serous  diffuse  labyrinthitis  has  not  yet 
been  obser\'cd  and  recorded  to  enable  one  with  safety  to  exclude  such 
common  and  easily  induced  phenomena  as  headache.  The  severe  form  of 
headache  occurring  during  the  acute  stage  of  many  ca-ses  of  suppurative 
labyrinthitis  vvliieh  progre-sH  favorably — ■>.€.,  without  serious  coinplica- 
^ons — is  presumably  due  to  hyi>er«mia  or  slight  serous  inflammation  of 
the  momnEc*,  and  there  is  no  rea.son  to  believe  that  the  same  may  not 
occur  in  the  acute  stage  of  a  serous  labyrinthitir>. 

With  the  subsidence  of  vestibular  symptoms,  the  disease  lapses  into  a 
latent  or  cjuiescr-nt  stage  quite  similar  to  that  described  in  suppurative 
labyrinthitis.  It  now  l>ccomes  possible  for  us  to  make  a  more  positive 
diagnosis  by  means  of  the  usual  tests  of  vestibular  function.  If  the  caloric 
tests  induce  alwolutely  no  repponse,  and  a  shortened  nystagmus  ttmard 
the  diseased  ear  follows  rotation,  and  the  negative  reaction  to  these  testa 
is  repeated  after  two  or  three  weeks,  the  diagnosis  of  suppurative  laby- 
rinthitis would  fcpni  to  be  positive.  If,  on  the  other  hand,  the  caloric 
tent  t'hotvs  returning  vestibular  irritability,  the  serous  character  of  the 
iaflanmiation  may  be  assumed. 

As  before  stated,  diffuse  serous  labyrinthitis^  is,  in  the  light  of  our 
present  knowledge,  a  comparatively  rare  disease.  The  importance  of 
distinguishing  such  a  lesion  from  a  suppurative  labyrinthitis  depends  in 
great  part  upon  two  facts:  (1)  Serous  labyrinthitis  offers  a  comparatively 
favorable  prognosis,  lioth  as  to  life  and  the  aural  function ;  and  (2}  operation 
upon  the  labyrinth  is  therefore  clearly  conlraindlcated. 
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Perilabyrinthitis. — This  term  is  used  to  describtt  tite  coiutttiun  tn  whicb 
the  cellular  bone  suiroundinK  the  labyrinthine  capsule  la  acutely  infl&med. 
It  may  occur  either  in  acute  nin.stoiditis,  or  durinK  acute  exacerbations  of 
chronic  otitis  media.  Trcsumably  the  inl1amm;itory  proccfts  invnlvinK 
the  cellular  Ixmc  surrounding  the  lahyrinlh  invivlves  also  to  mme  extent 
the  labyrinthine  capsule  itself.  On  this  hjimtlKsis,  the  veNtJbulur  symp-  ^ 
torn*  may  be  attribtited  to  intralab>Tin thine  conKeslion  secondary-  to  the  ■ 
inflammatorj'  chaiigcs  in  the  bone.  The  oeca.siunal  presence  with  p+'rilaby- 
rinthitii^  of  facial  paresis  or  paralysi?  is  presumably  due  to  pressure  upon 
the  nerve  by  inflammatory'  exudate's  within  the  faeial  canal.  The  lesion 
may  undergo  resolution  after  the  mastoid  or  tympanic  disease  is  controlled, 
or  may  give  rise  to  serous  labyrinthitis  or  even  to  diffuse  8uppurati\'c 
labyrinthitis.  M 

Sy&iptums. — In  typical  cases,  the  disease  is  anuouuci'd  b>-  sudden  V 
attacks  of  characteristic  vestibular  vertiRO,  nhtch  may  last  but  a  fcir 
minutes  or  an  hour  or  more,  but  which  eliow  a  marked  tendency  to  recur- 
rence. The  first  attack  may  be  induced  by  some  stiidden  movement  of  the 
head,  aa  in  stooping  low,  sudden  rising  from  the  rocumbent  po*;ition,  etc., 
or  it  may  occur  sponlaDeously.- — e.^.,  during  the  nisht,  awakentng  ttie 
patient  from  a  sound  sleep.  The  accompanying  nystafi;mu.i  is  usually  of 
rotjiry  character  and  is  commonly  directed  towani  the  diseased  ear.  Hear- 
inR  durinK  the  attack  may  l>e  motlerately  or  very  markedly  impaired.  Aj 
the  attack  wears  off,  the  hearinK  power  improves,  and  may  reach  the  aver- 
age acuteness  for  the  patient.  Between  the  attacks  Wcber'a  test  is  usually 
referred  to  the  disoa'^ed  ear  (Neumann).  Inuring  the  intervals  between 
the  attacks  the  caloric  reaction:)  and  the  reactions  to  the  ttmiufi;  experiment 
are  normal.  With  the  recurrence  of  the  attacks,  their  character  tnay 
change  in  that  the  direction  of  the  nyHtagrnus  may  lie  reversed— «>.,  may 
be  directed  toward  the  iniund  ear — and  the  loss  of  tiearinti  may  be  much 
more  pronounced.  Such  changes,  however,  suggest  the  conversion  of  the 
h-wioii  into  a  diffus**  lahyrinthitis,  eerous  or  purulent.  According  to  Fletcher, 
the  labyriathijie  cyniptoms  in  pi*rilabyrinlhitis  clear  up  after  tiie  tympaa<^ 
mastoid  lesion  ha«  been  correct<xl, — i.e.,  after  a  simple  mastoidectomy  or 
a  cart'ful  radical  operation  according  to  the  indications  present. 

In  reviewing  the  foregoing  pages,  it  may  seem  to  the  reader  that  the 
dividing  lino  between  th(^e  lesions  is  in  many  cat^cs  so  indefinite  as  to  lie  uf 
academic  interest  rather  than  of  practical  impurtance.  Thus,  a  circum- 
Hcrihed  labjTinthitis  may  easily  become  diffuse,  a  serous  labyrinthitis  may 
lH>oome  purulent,  and  a  perilabyrinthitis  may  give  place  either  to  aeruus 
or  to  purulent  inflammation  of  the  labyrinth.  This  narrow  Imundary  lin&' 
between  the  difTerent  lesions  renders  their  clinirul  n-cognitiun  the  more 
important,  since  the  indications  fur  treatment  are  quite  different,  and  the 
correct  diagnoKiR  and  management  of  a  comparatively  simple  lc«ion  may 
preclude  the  develoi>ment  of  oup  in  the  highe*it  degree  dangerous  as  lo  life. 
The  more  iniportaut  clinical  difffreiicfs  between  the  four  lesion*  obova 
dcMcriln-d  arc  given  in  the  follon*ing  table: 
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Acute  Hypcra»nia  uf  the  Lab>rintli.  ~  Before  Icuvitif;  the  subject 
of  acute  vestibular  4JitKa-<w,  a  wurd  should  be  sal<\  as  to  the  condition  de- 
scriljpd  as  labyrinthine  hyperaMiiia.  Since  a  direct  anastomosis  between 
the  vcKscIs  of  the  tympanum  and  thuse  of  the  labyrinth  has  not  been  duv 
termined,  it  is  somewhat  difficult  to  explain  this  condition  as  secondary 
to  tympanic  congestion.  There  are,  however,  occaHionfll  canes  cf  eevere 
vestibular  vertiRO,  usually  accompanied  by  Joud  tinnitxw  and  lastinR  but  & 
few  minutes,  whifli  are  difficult  to  explain  upon  any  other  hypothesis  than 
AS  depending  upoa  temporary  ehanges  in  the  local  blood  supply  or  pressure. 

A  personal  experience  of  the  wTtter  may  provide  an  illustration.  Hav- 
ing suffereil  for  twenty  or  more  years  nitb  bilateral  catarrhal  otitis  media, 
I  have  never  exr^erienced  an  acute  middle-ear  lesion.  Some  fifteen  years 
ago,  I  awoke  one  morning  with  what  seemwl  to  me  the  severest  form  of 
vertigo.  Everything  in  the  room  swain  in  circles  alx)Ut  me  in  the  bori- 
lontal  plane.  There  was  a  loud  roorinR  sound  in  my  right  ear.  Whether 
the  hearing  was  temporarily  involved  I  do  not  know.  The  severity  of  the 
vertigo  wa.s  such  that  it  would  have  been  quite  inipossiI>!e  for  me  to  have 
stood  without  Sriipport.  This  VE-rtigo  Ia>it('d  jirobably  t<'n  or  fifteen  min- 
utes,— it  seemed  much  lonRcr, — and  then  graduaily  wore  off,  leaving  my 
eara  apparently  in  statu  qtto.  There  has  never  been  the  slightenl  recurrence. 
The  transitory  character  of  the  attack  apparently  neuatives  the  possibility 
of  the  smallest  hemorrhage  or  effufuon  into  the  labyrinth,  and  leaves  sud- 
den temporary  h>'periemia  as  the  most  plausible  theorj'  as  to  its  causation. 
As  to  the  causes  of  the  hyperemia  in  such  cases,  wc  are  ver\'  much  in  the 
dark,  unU-t*  it  be  due  to  dJHturbancea  of  the  general  circulation  combined 
with  local  changes  in  the  minute  labyrinthine  vessel*. 

While  attempts  have  been  made  to  describe  in  detail  the  symptoms  of 
acute  labyrinthine  hypera?mia,  I  know  of  no  recorded  Kcries  of  cases  upoo 
which  data  arc  based.  Probably,  were  a  sufficient  number  of  cases  brought 
under  the  care  of  a  competent  obser\'er,  it  would  be  found  that  the  vesti- 
bular phenomena  of  rj'stagmus,  vertigo,  and  ataxia  are  invariably  present 
and  are  i-u-oniinated  according  to  Bariuiy's  laws,  and  thnt  when  tlio  aural 
disorder  is  unilateral,  the  n>'stagmu8  is  usually  directed  toward  the  in- 
volved ear. 

Prognosis  and  Treatment  of  Diffuse  Suppurative  Labtrixtui- 
TiB.^ — Before  taking  up  in  detail  the  management  of  infective  diseases 
of  the  labyrinth,  there  are  one  or  two  general  facts  «'hich  deserve  brief 
consideration. 

Sujjpurative  labyrinthitis  per  ae  is  not  a  fatal  malady.  If  resulting 
fatally,  death  is  caused  not  by  the  labyrinthine  disease  iUelf.  but  by  some 
intracranial  lesion  to  which  it  gives  rise.  The  necessity  in  any  case  for 
immediate  operation  niui*t  be  determined,  therefore,  not  by  the  evidences 
of  vestibular  involvement,  but  by  the  danger  of  intracranial  infection.  If 
our  experience,  judgment,  and  diagnostic  skill  enable  us  to  foretell  from 
the  physical  character  of  the  lesion  and  its  clinical  phenomena  that  menin- 
geal infection  is  threatened  or  imminent,  prom]>t  surgical  drainage  of  the 
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labyrinth  is  clearly  the  rational  and  consen-ativo  mrthod  of  treatment. 
On  the  other  hand,  if  we  are  ahle  t-o  (ledure  from  the  character  and  course 
of  the  eympUinifi  a  comparative  frtH**liim  from  «uch  danger,  early  openilive 
intervention  is  often  distinctly  contra-indicated. 

We  now  know  that  in  any  series  of  correctly  diapioBficat«l  cases  of 
labjTinthine  suppuration  a  certain  f  eictiitaRe  of  the  patients  will  survive 
the  attack  withont  surpical  intervention;  that  othera  of  the  same  series 
will  prove  fatal  through  extension  of  the  disease  to  the  brain  or  me.ningojs. 

ilinsberg,  from  his  own  personal  experience  and  from  an  analysis  of 
tlie  published  recor<l8  of  other  surgeons,  belioves  that,  of  uncomplicated 
Lcaaed  correctly  diaeno?ticatod  and  operated  upon  by  compeltmt  j'lirKeons, 
fthe  mortality  will  not  exceed  2  per  cent.,  while  of  suiih  eases  not  operated 
■upon  the  ultimate  mortality  will  reach  10  per  cent.  A  consideration  of 
wicli  estimated  ixTcentflges,  and  probably  the  observation  of  certain  ca^es 
of  rapidly  fatal  meningitis,  have  led  some  surgeons  to  the  statement  of 
rather  hasty  concKiBions  as  to  the  necessity  of  early  operation  upon  the 
labyrinth  in  alt  casvfi  of  suppurative  LabyriuthitiR.  Thus,  Jauseii'*  aaya, "  If 
we  appr^'ciate  the  freedom  from  danger  of  opening  the  vestibule,  .  .  . 
w*e  should  lie  able  to  setup  the  ])riiicip]e  that  as  soon  as  labyrinth  disease 
has  been  diagnosticated  in  one  of  its  principal  ]>arts,  the  (labyrinth)  opera- 
tion is  admissible  in  every  case."  The  writer  believes  that  such  a  dogma 
is  not  only  incorrect  in  theory,  but  Is  likely  in  practice  to  lead  to  operations 
which  are  in  many  ca^es  uncalled  for,  and  in  othera  actually  dangerous  to 
life.  The  author  would  emphasize  the  statement  of  Neumann,"  thai  "not 
every  circumscribed  labjTinthine  suppuration  must  become  a  diffuse  one, 
for  the  intact  portion  of  the  labyrinth  may  \m  protected  by  firm  adhesions 
■until  the  diseased  paxt  of  the  labyrinth  shall  have  entirely  and  spontane- 
cusly  healed." 

Clearly  the  management  of  these  cases  calls  for  careful  and  skilful 
surgery  when  .surgical  aid  is  indicate<l;  but  in  even  greater  degree  may  the 
patient's  life  depend  upon  the  physician's  ability  correctly  to  interpret 
sjrmptoms  and  to  deduce  therefrom  a.  correct  plan  of  treatment. 

Difftute  Supjmrative  iMinjnnthUis. — The  treatment  of  this  disease 
varies  with  the  stage  and  also  with  the  type  of  the  attack.  It  ia  best  con- 
sidered, therefore,  under  dilTerent  headings. 

I.  Typical  UncompUcnted  Cose;  Acitie  Stage.  —  Symptoms:  N.\"8tag- 
mus,  vertigo,  and  disturbance  of  equilibrium;  nausea  and  vomiting;  ear- 
ache, headache,  moderate  fever,  absolute  deafness  of  involved  ear. 

Treatment:  The  symptoms  at  this  stage  usually  confine  the  patient 
to  lied,  where  he  !:*huuld  Ix;  kej)t  until  all  nigijs  of  vestibular  irritaliun  have 
completely  disappeared.  The  bowels'  should  be  evacuated  by  cathartic 
drugs  or  by  enema.  The  patient  should  be  placed  upon  fluid  diet,  this  to 
be  replaced  by  light  diet  us  soon  as  the  condition  of  (he  stomach  will 
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permit.  He  should  be  advised  and  guarded  aicainst  any  unnecessary 
movrmcnls.  Ho  phould  not  he  allowed  to  get  ont  of  hifl  in  ord^r  to  go  to 
the  closet  or  for  any  othiT  purpow.'.  No  attompt  should  he  made  at  (his 
time  to  investigate  his  control  of  static  equilibrium.  In  the  author'a 
opinion,  the  caloric  tetit  should  not  at  this  time  be  applied  except  in  certain 
obscure  cashes  in  which  it  may  aid  in  the  differentiation  between  a  poswible 
brain  or  labyrinthine  lesion,  In  typical  cases  the  caloric  test  adds  little 
to  our  practical  knowledge  of  the  condition  during  the  acute  stage,  and 
may  infllle^^(^e  the  progress  of  the  lesion  unfavorably.  The  cleansing  of 
the  ear  at  interval?  should  Ik.-  accompllj^ihed  with  the  least  possible  dis- 
turbance of  the  patient.  In  a  word,  he  should  be  subjected  to  no  measures 
of  examination  or  treatment  calling  for  unneritwary  movements  of  the 
bead,  which  iTivariably  add  to  the  severity  of  the  ve«til>iilar  symptoms. 

The  question  of  oiierntinK  U|)on  the  labyrinth  during  the  acute  stage 
of  suppurative  labyrinthitis  should  be  decided  solely  by  the  presence  or 
absence  of  symptoms  pointing  to  danger  of  intracranial  infection.  If 
excessive  and  continuous  headache,  high  fever,  mounting  rather  than 
receding  from  day  to  day,  frequent  and  persistent  vomiting, — if  these 
symptoms  by  their  severity  and  particularly  by  their  continuance  point 
to  dangerous  meningeal  congestion,  we  may  be  forced  to  drain  the  laby- 
rinth in  the  hope  of  checkim;  the  spread  of  the  disease. 

On  tlie  other  hand,  if  the  clinical  picture  does  not  indicate  impending 
intracranial  infection, — e.g.,  if  the  temperature  is  normal,  or,  having  been 
elevated,  shows  progressive,  though  gradual,  recession  toward  the  normal 
line;  if  the  patient  h  rea.sonahIy  comfortable,  and  from  day  to  day  becom- 
ing more  so;  and  if  the  symptoms  of  vestibular  irritation  are  gradually 
8ut)siding,  the  writer  believes  that  surgical  intervention,  for  the  time  being, 
is  distinctly  contra-indicated,  and  should  not  be  thought  of  until  all  symp- 
toms of  ves^tibulftr  irritation  have  completely  subsided. 

II.  Diffuse  Suppurative  iMbyrinthitis  with  Fistula;  Actite  Siage. — S3*mp- 
tomii:  IMienomena  of  vestibular  imtation  (nystagmus,  vertigo,  etc.)  plua 
fistula  symptom  (ny.stagmus  modified  by  compression  and  aspiration 
test);  temperature  normal  or  only  slightly  elevated;  absolute  deafness  of 
diseased  ear. 

The  treatment  h  practically  the  same  as  for  Group  I.  The  presence 
of  a  fistula  of  spontaneous  devi'lopment  and  presumably  loading  into  one 
of  the  semicircular  canals  is  generally  regarded  as  inliueneing  the  prognosis 
favorably  (Hinsljerg,  Panse,  Jansen).  The  labyrinthine  operation  is, 
therefore,  contra-indicated  during  the  acute  stage  except  in  the  presence  of 
symptoms  of  threatened  intracranial  di.-'ease. 

III.  Suppurative  Lnhyrinthiliti  folhmng  Stapedial  Injury. — Character- 
ized by  syniptotiLs  of  vestibular  irritation  aiid  profound  deafness  following 
quickly  upon  accidental  injury  to  the  stapes  during  a  ra<lical  or  other 
tympanic  operation, — e.g.,  subluxation  of  stapes,  rupture  of  aimular 
ligament,  etc. 

Host  observers  agree  that  infection  of  the  labyrinth  resulting  from 
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surRical  injurs'  in  the  region  of  the  oval  window  is  particularly  prone  to 
spreiul  rapidly  to  the  brain  or  rnpiiiiiKPS.  Pus  thus  admitted  reaches  the 
vestibule  ami  cix-hlca  bufor*?  any  inflatnmatori'  products  are  formed  to 
bar  its  passage  along  the  minute  channels  unitinK  the  labyrinthine  and 
brain  cavities.  Such  lesions*  also  almost  invariably  cause  absolute  and 
permanent  deafness.  The  author,  therefore,  believes  t-hat  they  constitute 
an  exceptional  group  in  which  the  labyrinth  should  be  opcnitl  and  drained 
AS  soon  &s  the  diafi^nosis  of  lab>Tinth  infection  is  made. 

Aa  bearing  upon  the  importance  of  early  operation  in  these  cases,  the 
statistics  of  Janisen  are  of  intereEt.  His  report"  included  19  cases  of  acci- 
dental injuries,  mmle  during  the  ra^liral  operation,  sulisequent  enrette- 
ment,  etc.  Of  thc-se  the  labyrinth  was  subsequently  opi'ned  and  drained 
in  13  cases,  of  which  9  recovered.  Of  S  cases  in  which  the  lahj-rinth  was 
not  operated  upon,  all  died.  Tlie  extreme  gravity  of  infections  of  the 
labyrinth  resulting  from  accidental  injuries  during  operation  if  indicated 
by  the  total  mortality, — viz.,  fl  out  of  19.  Jansen's  report  is  also  impres- 
sive as  showing  the  importance  of  care  to  avoid  such  surgical  mishapt:. 

Non. — It  Ahould  be  undcrrtortd  that  under  Orotip  IIT  the  wrirw  inchidM  ocly 
thoM  out*  of  tnuimatin  1ah\-rin>hit.iK  which  nwilt  rrnm  injurii«  invnivine  the  iitape«. 
The  aocidfintal  oiKninu  of  ihc  horizoiiia.1  semiuLrcuIar  canal  miiy  not  aive  rise  to  dUTuae 
auppuretive  iRbyrinthilis,  in  which  case  U  t>elongB  to  &  quite  difTereot  claas. 

IV.  SuppuTotive  iMhyrinthitis  K'ilh  Meningeal  Irritation:  Acute  Stage. — 
Symptom-s  of  vestibular  irriljition  phw  rontinued  high  temperature,  per- 
wifitent  headache,  frontal  or  occipital,  and  vomiting.  These  latter  6>'mp- 
toms,  while  not  very  uncommon  at  the  onset,  usually  show  progreawTe 
diminution  even  tliiring  the  first  days  of  the  attuck  in  uncomplicated  cases. 
When  they  persi.«t  utidi  mini  shed,  or  are  increased  from  day  to  day,  one  Is 
forced  to  infer  at  least  meningeal  congestion  of  rather  high  grade.  In 
such  vases  the  h^bj-rinth  should  bo  opened  and  drained,  the  meninges 
being  exposed  by  the  Neumann  method,  in  hope  of  ending  or  checking 
the  spread  of  infection.  With  or  without  operation,  the  pn^nosis  in  these 
cases  in  exceedingly  grave. 

It  has  frequently  Ijeen  argued  that  intracranial  compltcationp  might 
l>e  forestalled  by  routine  early  operation, — i.e.,  early  drainage  of  the  laby- 
rinth,— as  soon  a^  suppurative  labyrinthitis  has  been  diagnosticated. 
This  argument  is  invalidated  by  the  fact  that  the  labyrinth  opi>ration 
itself  may  precipitate  a  .'^pi'cad  of  infection  beyond  the  confines  of  the 
labyrinth, — i.e.,  to  the  Ijrain  or  meninges.  There  can  be  no  doubt  that 
this  ia  far  more  likely  to  occur  when  the  operation  i«  performed  in  the  early 
dayrt  of  a  Inbyrinthinc  attack  than  when  it  can  he  postponed  imtil  the 
di-sease  lias  rcaehe<l  the  latent  or  quiescent  stage. 

iMlent  Sing/-  of  Diffuse  t^uppuratiiv  Lahi/rinthitis. — Sj-mptoms:  Abso- 
lute deafness;  abKftice  of  caloric  irritability;  after-rotation-nyt^tagmus 
toward  diseased  ear  only  half  the  duration  of  that  toward  the  sound  ear. 


TREA-raCENT  OF  DIFFUSE  UB\'H7XTmTI.S 


317 


Occasional  disturbance  of  pquilibrium  due  to  loss  of  orientation  sense. 
Usually  persistent  aural  discharRp. 

Treatment:  In  this  condition  we  have  to  deal  with  a  legion  which  has 
already  destroyed  the  cochlear  and  vestibiilar  functions.  It  is  a  condition 
which  imposeii  s  very  considerable  responsibility  uijon  the  physician.  If 
he  could  satisfy  himself  that  the  disease  had  run  it8  course,  wtting  up 
barriers  apainst  the  further  invasion  of  surrounding  structures,  it  might  be 
justifiable  to  treat  8uch  cases  cxpectiintly.  There  are,  however,  no  means 
of  determining  that  such  a  lesion  k,  or  will  remain,  so  limited.  The  middle- 
ear  disease  is  still  subject  to  exacerbations,  and  in  any  one  of  thew  recur- 
rent attacks,  the  already  exposed  labyrinth  may  have  to  bear  the  brunt. 
I  Iteheve,  therefure.  that  the  safest  method  of  treatment,  and  the  only  one 
which  elTeetually  removes  a  very  positive  menace  to  life  is  by  the  combined 
radical-labyrinth  operation. 

In  many  ca-ses,  aside  from  the  dangers  alwve  referred  to.  the  continued 
discharse  and  the  drnad  enf^endered  by  the  recent  ve-^tibutar  attack  con- 
stitute a  rather  urgent  reason  for  the  adoption  of  «ome  plan  offering  reason- 
able jiroiuise  of  a  eonijjlete  cure.  Again  the  radical -labyrinth  operation 
afforda  the  only  mean»  to  thii^  end. 

O^'er  this  question — i.e.,  whether  in  a  cast^  of  diffuse  suppurative  laby- 
rinthitis wtiicb  stvriiinitly  baa  nui  its  courw.  leavinu;  a  funetinnally  deail 
labyrinth,  a  radical  mast.«id  operation,  if  indicated,  should  always  be  sup- 
plemented by  suTRical  drainage  of  the  la l>>Tintb— there  has  been  a  gn)winK 
diverwty  of  opinion.  The  old  dojnna  of  the  Vienna  School,  that  in  such  a 
case  any  opemtion  upin  tho  rna-stotd  which  does  not  include  sur^'caj 
drainage  of  the  labyrinth  subjects  the  patient  to  increased  diiURer,  now 
finds  many  di'Menters.  Many  New  York  sui^eons  of  reputation  now  hold 
that  there  arc  cases  In  which  in  the  preaense  of  a  functionally  dead  laby- 
rinth, with  sufficient  time  ha^ntiK  elapsed  for  the  labj-rinthinc  lesion  to 
have  undergone  resolulion,  and  with  no  physical  pvidenetw  of  a  labyrinthine 
fistula,  one  is  justified  in  doing  simply  a  caivful  nulical  operation,  without 
opening  the  labyrinth.  In  support  of  this  view,  the  fact  is  addutred  that 
certain  competent  surgeons  have  opfne<l  the  lat>yrinth  in  s<ich  caxea  with- 
out noting  any  marroscopic  (^vidi'nees  of  laln-rinth  infection;  ami  the 
further  fact  that  many  pa.ses  have  now  been  ti-eated  surgically  without 
opening  the  labyrinth  with  apparently  perfectly  satisfacton"  resulLi. 
Thrae  views  ami  the  clinical  rejuirfs  on  ivliich  Ihey  are  base<I  arti  («!rtainly 
worthy  of  careful  ccmNideratiori.  Pei-sonally  I  have  not  up  to  the  pnsient 
time  l>een  able  to  accept  in  principle  the  liypotbeHis  ou  which  the  aUive 
treatment  is  basc?d  fnr  the  following  rcasoa-c — 

(1)  To  withhold  nperatinn  in  the  labyrinth  because  of  the  absence  of  a 
visible  defect  iti  ihc  labyrinthine  capsule  is  possibly  to  overlook  the  moet 
dangerous  t\7»e  of  case, — i.e.,  one  in  which  a  latent  focn.i  of  intra-laliy- 
rinthine  infeetimi  persists  and  in  which  no  natural  pathway  of  escape  to 
the  tynipaiiimi  i!<  prt^'nt. 

(2)  To  o|N>rate  on  the  labyrinth  only  in  those  cohph  in  which  a  fistula,  or 
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necrotic  defect,  is  disclosed  duriiiji;  a  rudtcal  uperation,  seems  illogical 
Troin  the  fact  that  the  commonoat  cases  of  dcmon-strahlf  fislulie — i.e.,  in 
tin;  horizontal  soinicircular  canal — aiv.  precisely  those  which  tLr&  rc^nled 
by  nnany  cnni|)et«nt  observers  (Uinsl^erg,  Panse)  as  offmng  the  least  danger 
to  the  patient'.s  life. 

(3)  As^utiting  in  a  given  cafe  that  a  nulica)  opertitiori  without 
fiurKical  (Irainnge  of  the  labyrinth  is  quite  f*afisfactor>'  in  ha  ini- 
mcdintc  results:  is  the  future  safety  of  the  patient  so  well  provided  for 
or  assured? 

(4)  There  can  be  no  doubt  that  the  latent  stof^  of  a  diffuae  BUppnmtive 
labyrinthitis  is  tho  stage  in  which  operative  intervention  U  atteiuled 
with  leA-st  ri.sk.  Is  not  ihis  risk  very  small  as  compared  with  the 
powibility  of  a  latent,  focus  of  intralabyrinthine  infection  whieli  may 
be  rekindled  either  by  the  radical  operation  itself  or  by  other  causes 
later  in  life? 

(5)  I'trreonai  K.Tixnence, — I  have  operatwl  on  a  fair  number  of  caaew  of 
diffuse  suppurative  labjTinthi.tis  in  the  "chrome",  or  latent  sta^e,  with- 
out a  angle  mishap  or  fatality.  Conversely,  in  a  ctt«e  of  chronic  Fuppmativc 
otitic  media,  with  a  functionally  dead  labyrinth,  in  which  [  p<rrfonncd  a. 
radical  operation  without  opening  tlic  labyrinth,  the  patient  rodcwlopwl 
an  active  suppurative  labjiinthitis  which  !«i  to  the  formation  of  a 
cerebellar  abscess,  this  causing  the  patient'.s  death.  Thin  patient  wa."*  liO 
ycar»  old^  the  (jrigirial  invswlon  of  the  labyrinth  had  occurKsd  many  >-ear» 
previously,  and  the  labyrinth  walls  showed  no  macroscopic  defect  during 
the  radical  op<?rati(in. 

The  whole  question  of  labyrinthine  surKcry  is  one  in  wliich  dogmatic 
statement  should  l>e  avoided,  rincc  what  is  safe  in  one  man's  hands  is  not 
so  in  another.  Any  labyrinthine  Ojx?ration  by  a  man  who  is  not  sure  of  his 
anatomy,  who  has  not  a  cle»r  conception  of  the  mechanical  result  he  wishes 
to  aixouipllsh,  and  who  haw  not  U-en  at  some  pains  to  develop  his  ttThnic. 
is  necessarily  extremely  daugerouii.  There  is  also  a  choice  of  openitiom)  as 
invoUing  different  degi-ees  of  risk.  The  use  of  the  chisel  in  the  n^on  of 
the  labyrinth  is  surely  dangerous.  I  believe  tliat  I  have  uvolvi'd.  not  a  new 
operation,  but  a  wmpic  surgical  method  of  opening  an  infected  labyrinth, 
which  in  the  latent  t^tage  involves  little  or  no  ri^k  to  the  patient's  life.  t>n 
the  other  liand,  any  operation  in  the  acute  stage  ii4  att^udod  with  danger 
which  the  inctho  t  employed  cannot  eliminate.  If  we  net  on  a  hypfithesks 
of  supposedly  greater  conservatism,  and  o|«*rate  in  a  case  of  latent  sup- 
purative labjTinthitis  without  draining  the  labyrinth,  the  [tatieni  may  i^ 
cover  jwrfectly.  Bui.  if  an  active  lal^mntliitis  is  rekindletl,  (he  daitger  to 
life  w  many  limw  iucrefteed.  and  operative  intervention,  if  called  fw.  r)fTer« 
a  much  less  favorable  pragaosls. 

Trratmkxt  or  Circimsciused  8lppib.\tivk  L\bvkinthitis. — .4cvte 
sfrtf/f  chanicterizod  by  vestibular  n>*stugmus,  vcrtig<i,  ami  ataxia,  earache, 
normal  or  mo<lerately  elevated  tempiTatiuv,  naiujea  and  vomiting  at  onset. 
Hearing  only  moderately  impaired. 
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Tlie  treatment  is  the  same  as  for  tho  acute  sta^c  of  diffuse  suppurative 
labyrinthitis, — i.i.,  absolute  rest  in  bed,  fluid  or  light  diut.  reRuiiitioti  of 
bowels,  local  cleansing  treatment  of  disoased  ear.  t>peration  upon  the 
labyrinth  is  positively  ccntra-indicAtitKl  exc<'pt  in  thi-  presence  of  rather 
(jruuoutiecd  and  jHtrsifltent  symptoms  of  uieningeaL  irritation. 

IjftUnt  Stage. — Circumscribed  suppurative  labyrinthitis  may  in  the 
qniesoent,  or  latent,  staf;c  show  cliuiccd  dififereuueH  justifyii^  a  division  of 
cases  into  two  groups!. 

Group  I,  characterized  by  total,  pennanent  loss  of  vestibular  irritability 
(abeeuoe  of  caloric  reactions)  plus  rcteaciou  of  a  uxiul  degree  of  hearing 
powpj*. 

Ilie  eoniKrvatJve  treatment  of  such  a  caao  calls  for  a  ver>'  careful 
radical  operation.  The  region  of  the  borizODt&L  canal  should  l>c  cloeely 
Bcnitiniaed  for  evidence.^  of  locali^ied  necnjsis  (fistula).  Finding  a  necrotic 
tract  leading  toward  the  vesuhule  or  canals,  the  diisea-scd  boue  should  be 
carefully  removed,  an  effort  being  made  to  avoid  injury  to  the  niembranoua 
labjTinth  Iwyond  the  area  of  osseous  necrosis.  The  posterior  wound  .should 
not  be  closed  at  the  time  of  the  Ijone  oi>eration,  the  plastic  work  upon  the 
membranous  canal  Ix-ing  poetptmcd  until  the  site  of  the  fistula  has  been 
cloHCil  or  filleil  in  by  lii-allhy  granulationtt. 

Should  absolute  deafness  follow  quickly  upon  the  bono  operation,  and 
icularly  hIioiiUI  symptoms  of  meningeal  irritation  8\iper\'cne.  the  safety 

Ibe  tmttent  might  call  for  prompt  surgical  ^iraiaage  of  the  lab\Tinthine 
cavities. 

Should  close  scrutiny  reveal  no  area  of  nccrofos  leading  toward  the 
lab>-rint.h.  the  operation  should  he  completed  a.**  a  vcr^'  careful  "radical.'' 
While  this  itix^-  not  cover  all  possible  souices  of  danger,  it  contemplateft  a 
reasonable  division  of  risk,  and  avoids  posable  harm  to  the  patient  through 
what  13  sometimes  not  inapproprintHy  called  "meddlesome  surgery." 

Grmip  II. — .S>Tnptoms;  Vestibular  irritability  diminished  but  not  lost; 
useful  hearing  power  retained.  Periods  of  comparaiive  comfort  alternat- 
ing with  recurrent  attacks  of  vertigo. 

Preaiimiably  the  legion  is  of  the  nature  of  a  necrotic  process  which  has 
destroyed  a  liniiteii  portion  of  the  membranous  ve«tibular  niechnnisni. 
Tbe  patient  e.\pei-ience8  periods  of  comparative  freedom  fi-om  vestibular 
symptoms,  and  again  recurrent  iittat-ks  of  vestibular  vertigo.  The  ve»- 
tibutar  attacks  pmliably  enrrcflpond  with  iieiitMis  in  which  the  vestibular 
lesion  is  rekindled  into  fresh  activity  or  into  actual  advance.  Only  in 
this  n'ay  can  \x  explained  a  cbss  of  cases  examples  of  which  have  come 
under  the  writer's  observation  both  in  this  country  and  in  clinics  and 
bofipitnls  abroad.  These  patienta  are  nmch  more  miserable  than  those 
in  whom  the  veatibnlar  nnochanism  has  been  destroyed  and  ita  function 
jlpermanently  annulled. 

Treatmftiit:  Considering  the  distress  and  aufTering  which  this  condi- 
tion imjKMet)  upon  its  victims,  and  also  the  dangers  which  are  inseparable 
from  the  recurrent  attacle,  the  writer  believes  that  the  only  adequate 
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treatment  is  one  which,  unfortunately,  sacrifices  the  hearing  of  the  dis- 
eaimd  ear,— viz.,  the  radical  o|x'ration  ooiubined  with  sui^ica)  drainage  of 
the  labyrinth. 

TaEATMBNT  OF  DiiTusE  Ssiuius  LABYKiNTHms. — The  treatment  of 
eerous'  labjTinthitis  can  Iw  dealt  with  very  briefly.  Dining  tlie  acute 
stage— i.e.,  while  iictivf  Mympticns  of  vestibular  irritation  aw  prcwmt — 
Ihe  disease  cannot  wUli  clortiiinty  lie  dilTon^nliatod  fro.ii  suppurative 
lab>Tinthitis,  and  the  treatment  is  the  same  as  for  an  uncomplicated 
of  that  ilisease. 

After  the  vestibular  wymptiKnif  have  couipIoU'ly  subsided  (quiescent 
stage)  the  simpler  chanictpr  of  the  lesion  Is  made  kmnvn  by  returninK  ven- 
tibular  irritability.  Obvioualy  labjTinthine  operation  is  not  only  uncalled 
for  but  contm-indicatw!.  It  is  equally  clear  that  the  ppe-exiRting  tympanic 
or  mastoid  disease  should  Iw  corrected,  and  for  this  reason  3  ratUcoi  opera- 
tion or  simple  maslj^idertoniy  may  Ix-  necessary. 

Tbkatment  of  pERiLAHYRLNrHiTiH.— Witiee  tho  sjnnptoma  of  this 
disorder  arc  dependent  chiefly  upon  acute  inflammatory  changes  in  the 
cellular  Ijoite  surrounding  the  Jwny  capsule  of  the  labyrinth,  the  logical 
treatment  flioultl  Ije  the  con-et^tiun  of  this  underlying  cause.  In  a  majority 
of  ca.ses  the  attjiclc  is  aecxindarv  to  acute  mastoiditis,  lesi  fretjuently  to  un 
acute  exacerbation  of  chronic  suppurative  otitis  media.  Quite  reoeuUy 
th('  writo-T  had  under  his  care  a  typical  case,  with  nystagmus,  pronount 
vertigo,  nausea  and  vomiting,  in  a  patiwit  KufTerinK  from  acute;  pundent 
otitis  media.  Tim  patient  ma<lc  a  i)crfect  i-ecovery  with  no  other  trcat- 
nieiil.  tha.n  incision  of  the  drum  membrane  and  the  initial  treatment  for 
actitv  middle-car  suppuration.  When  perilabyrinthitis  occura  as  a  com- 
plication of  acute  mastoiditis,  the  treatment  involves  a  dual  problem, — 
(a)  relief  of  (tie  mastoid  l(!><jon,  and  (b)  avoidance  of  any  unnccesaary  jar, 
or  pfinoiL'wion,  whirh  might,  ronvert  a  simple  labjTinthino  congestion,  into 
an  acute  inflammntoi-y  process  liMuling  (|uiRkly  to  diffuse  suppurative 
labjTinthiiis. 

If  the  tnaAtoid  Hymptomi;  arc  of  mmloratc  grade,  it  is  much  nafer  to 
deijend  for  the  time  U[K)n  free  inciwoD  of  the  drum  membrane  and  the  !*o- 
ratled  aljorlive  metliiMl  of  treatment  de'^crilwd  under  acute  catarrhal 
otitic  media,  leaving  the  question  of  mastoid  o|>erat)oa  to  be  decided  later. 
Under  this  expoctjuit  phui,  it  vnW  Iwi  found  that  many  cases  will  make  very 
rapid  progress  toward  i-ecovcry.  It  \a  of  course  important,  however,  tluit 
the  phj-sit'iaii  keep  the  patient  imder  rliwi*  obst^n-alion  and  Iw  preparcil 
promptly  I0  o)>en  the  inaHtoid  should  the  symptoms  either  of  labyrmtliiiic 
disturbance  or  of  the  lesion  within  the  ma'itoid  beconje  more  marked. 

If  the  mastoid  diwyuw  itBell  is  of  such  a  character  an  to  dojnand  prompt 
surgical  relief,  the  greate»»t  care  cihould  Iw  obser\'ed  to  avoid  any  coaciis- 
sion  or  jar  of  the  temporal  iione,  !t  is  clearly  <Iesirable,  therefore,  that  the 
mallet  and  chi-sel  should  not  be  used.  The  lw«t  operative  method  for 
thcBp  cases  is  that  deserilwd  by  Dr.  W.  S.  Br>*anl,  by  which  the  mastoid 
tip  is  first  removed  by  means  of  a  suitable  rongeur,  the  Hame  instrument 
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used  to  remove  tho  entire  cortex.  I-lnicring  the  mai!toi<I  by  this 
route,  it  is  perfectly  practicable  to  coini)lcte  the  ojwration  with  no  other 
boae-cuttinj?  inatmraenta  than  tho  usual  inaatokl  curette's  and  ronReurs. 
In  ^Vmcrica  this  loethtHl  of  opening  the  tnastoitt  has  Ijccome  tlie  routine 
practice  of  many  sm^teons  of  note,  among  whom  miiy  bu  iiienlionotl 
Drs.  T.  rassniore  Bcrem*  and  Arthur  11.  Duel,  of  Xcw  York.  Bryant's 
description  cf  thiR  n|x^ration  is  t^hort',  clear,  and  contains  a  convincing 
statement  of  its  a<lvanl^es  over  other  nu-rhods  in  certain  cases.'' 

To  epitomize:  While  the  iogicfil  ircuLnient  of  iK^rilabyrinthit-is  is 
directed  agaiui-t  the  Hurroundiug  Kone  of  inflamtuatiun.  the  time  uf  prefor- 
cnce  for  surpcal  iiitrf'r%-ention  is  the  jicriod  lK>t^ve*>n  lahyrintiiine  attacks. 
There  are  ca.scs  in  which  the  attack  nmy  Ikt  aimrted,  or  the  Iraion  cou- 
trollrd,  by  non-operative  niea.«nres,  When  .surRical  interv-ention  during, 
Or  closely  follDwing,  the  labyrintliine  attack  is  clearly  indicated  by  the 
urgency  of  Uie  symptoms  it  m  important  that  poine  oiwrative  method  be 
adopted  by  which  surgical  or  bone  conciisaion  can  Ix"  as  far  as  poj^wbh) 
eliminated. 

fHfftrailtal  /)wpno(w>. — Thfi-e  aiv-  few  condition-s  not  direotly  dcpen- 
<lent  apou  auiul  disease  for  which  suppurative  labyrinthitis  is  likely  to  be 
mistaken.  Cerebellar  abscess  in  certain  cases  givea  rise  to  rotarj'  nystag- 
jiius,  vertifp),  and  ataxia,  but  u-«ually  there  are  difFeRvncea  in  the  relation 
of  these  phenomena  to  each  other  and  to  other  syniptoms  pnwent  which 
^oukl  enable  a  trained  and  careful  observer  to  reeoj^Hze  their  uri(pii, 
On  tho  other  hand,  the  pbj'sician  or  aurist  wbu  lias  uidy  a  .superficial 
kiiowlwige  of  Lab>Tinthino  phenomena  might  c-asily  i)e  led  into  a  mistaken 
diagnosis,  antl  from  this  to  an  unfortunate,  and  ixrhaiis  disafltrous,  error 
in  treatment.  It  is, hoped  that  a  caiWul  reading  of  (he  forcRoing  pages 
may  \fe.  of  value  iiol  only  to  Htudentn  and  practitionei-s  of  medicine,  but 
also  to  !»pecial  student*  of  oto!oK>-.  in  placing  l)efuie  Ihera  a  i^ufTiciently 
comppeheiiFlve  picture  of  labyrinthine  reaetinns,  Imlh  in  health  and  dis- 
ease, to  render  such  ernjni  unlikely. 

T\\c  more  imiKtrtant  clinical  difforencp«  between  diffuse  Hiippurative 
and  other  inBaiimiatory  lesions  of  the  labyninth  are  given  in  tabular  fonu 
faeinff  page  ,112. 

The  differential  diagnosis  Iwtwccn  difTuwe  suppurative  labyrinthitis 
and  cerebellar  alKtcees  is  of  a))ecLal  importance  to  the  r*1mient  of  aural  and 
brain  stu-gery.  It  will  be  oonaidered  in  connection  with  the  symptoms  of 
cerebellar  abscess. 


SYMPTOMS   OF   INTRACRANIAL   DISEASE  SECONDARY 
TO   AURAL   SUPPUItATION. 

It  18  not  to  be  expected  that  the  otologist  should  bring  to  the  consid- 
eration of  hrain  lesions  the  broad  ami  comprehensive  knowledge  of  tlie 
trained  iieiiroIoRiflt.  Necessarily,  there  may  be  aspects  of  a  piven  case, 
patent  enough  to  the  latter,  which  esca]>e  the  former.  Yet  it  is  probably 
true  that  any  otologist  in  large  hoapital  practice  is  obliged  to  assumo 
responsibilities  in  the  treatment  of  Ruppurntivc  brain  lesions  quite  as 
heavy  as  fall  to  the  lot  of  the  average  neurologist.  Ca.ses  are  not  unknown 
in  which  a  competent  neurologist  called  to  such  a  case  ha*  been  able  to 
provide  theories,— correct  so  far  as  tiiey  have  gone, — but  has  not  fell 
justified  in  adWsing  the  prompt  and  active  intervention  necessary  to  gave 
the  patient's  life.  On  the  othor  hand,  there  have  been  cases  in  which  the 
8urge«nt  acting  upon  his  own  ju<ignir'nt,  has  performed  exj>lorat-ory  oj)era' 
tions  on  account  of  supposed  brain  lesions  which  have  not  l>eeii  found  on 
opening  the  skull.  It  is  a.  pity,  therefore,  that  all  such  ciises  should  not 
come  un<ler  the  careful  joint  study  of  specialists  in  both  branches  of  med- 
icine. Unfortunately,  the  aural  surgeon  is  frequently  called  upon  to  act  in 
cases  in  which  the  patient's  only  chance  lies  in  prompt  intervi-ntion. 

There  are  then  certnin  suppurative  lesions  of  the  brain  or  meninges 
which  will  inevitably  form  part  of  the  auriHt'n  experience.  Mentioned  in 
the  order  of  their  frequency  they  would  probably  come  somewhat  in  the 
following  order:  (1)  extradural  abscess,  (2)  infective  sigmoid  sinus  throm- 
bosis or  phlebitis,  (3)  cerebral  abscess,  (4)  leptomcningitifi,  (5)  cerebellar 
alisccss. 

In  arty  large  series  of  cases  of  middle-ear  suppuration,  these  brain 
lesions  recur  with  sufficient  frequency  to  impose  a  rather  heavy  responsi- 
bility upon  the  aurist.  It  may  be  well,  therefore,  to  devote  a  few  pages  to  a 
brief  preliminary  discussion  of  certain  more  or  less  common  phenomena — 
including  headache,  vomiting,  pulse  changes,  temperature  cimngcs,  local- 
iaed  convuUions,  localized  ])aralyses,  mental  changes,  and  the  different 
forms  of  aj>hasia — one  or  more  of  which  are  usually  present  in  every  case 
of  meningeal  or  brain  infection. 

IliSADACHi:. — With  the  exception  of  infective  sinus  thrombosis  or 
phlebitis,  headache  in  some  form  is  present  at  some  stage  of  every  sup- 
purative lesion  within  the  cranial  canty.  On  the  other  hand,  if  we  except 
purulent  leptomeningitis,  in  which  headache  is  usually  both  sei'ere  and 
constant,  there  is  no  iiifracriinial  h'sion  sewmdary  to  rni<ldle-ear  suppura- 
tion in  which  it  may  not  be  absent  during  very  considerable  periods. 

Maccwen  mentions  severe  headache  as  a  characteristic  and  invariable 
eymptom  of  the  onset,  or  acute  stage,  of  cerebral  abscess.  This,  however, 
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is  just  the  stage  of  intrncranial  disease  which  the  surgeon  most  rarely  has 
thi'-  opportunity  to  obsr-rve.  After  the  abscess  is  fully  formed, — i.e.,  aftpr 
it  haa  taken  the  form  of  a  circumscribed  subcortical  collection  of  pus, — 
tlie  excruciating  character  of  the  paiu  ut^ually  subsides,  giving  place  to  dull, 
indefinite,  and  in  most  cast'ji  intermittent  head  pain.t.  The  writer  has  seen 
fatal  cnara  of  brain  abscess  in  wliich  for  days  the  patient  complained  of 
little  pain. 

To  this  extent,  then,  headache  may  approach  the  dignity  of  a  differ- 
ential sign, — i.e.,  in  that  it  is  quite  often  of  dull,  indefinite,  or  intermittent 
character  in  fully  developed  cerebral  abscess,  while  in  leptomeningitis  it  is 
usually  cunatanl  and  tends  to  increa^niiig  severity  up  to  the  time  when  the 
patient  becomes  stuporous  or  enters  upon  convalescence  (rare).  Complete 
abnence  of  headache  extending  over  considerable  periods  would  justify 
the  physician  in  positively  excluding  leptomeningitis. 

In  cases  seen  by  the  author,  the  headache  of  cerebellar  abscess  has  been 
of  distinctly  severer  and  more  persistent  type  than  that  accompanying 
cerebral  alwcess. 

In  cases  presenting  the  characteristic  features  of  brain  abscess,  the 
sudden  development  of  very  severe  and  persistent  headache  would  render 
the  prognosis  more  grave  in  painting  to  probable  ejctension  of  the  di^nse 
to  the  meninges. 

To  whatever  lesion  the  headache  may  lie  due,  the  part  of  the  head  to 
which  the  pain  is  referred  furnishes  no  reliable  indication  of  the  site  of  the 
lesion;  for  eitfier  in  cerebral  or  cerebellar  abscess  or  in  meningitis,  the  pain 
may  be  referred  either  to  the  frontal  or  to  the  occipital  region,  or  less 
frequently  to  the  vertex,  or  it  may  migrate  from  one  to  the  other. 

VoMiTiNa.^ — Aside  from  that  due  to  digestive  disorders,  vomiting  may 
Iw  induced  rcflexly  by  so  many  peripheral  disorders  that  one  should  be  in 
no  haste  to  refer  its  origin  to  a  suj)r)f»sed  lesion  within  the  skull.  Neverthe- 
less, it  is  an  accepted  fact  that  the  act  of  vomiting  is  under  the  control  of  a 
"centre."  possibly  in  the  medulla,  and  excited  through  the  medium  of  the 
vagus;  and  it  is  a  reasonable  hypothesis  that  this  centre  may  be  irritated, 
either  directly  or  through  association  fibres,  by  various  intracranial  lesions, 

Starr  says  that  vomiting  may  be  imhiced  by  apo]>!exy  (initial  stage), 
by  brain  tumor  or  aVfsceHs,  or  by  meningitis.  Gowers  states  that  "orgaiuc 
disease  In  any  part,  of  the  brain  may  cause  vomiting."  According  to  Mac- 
ewen,  "vomiting  occurs  in  tlie  initial  stjige  of  brain  a!)sces8,"  but  rarely 
after  the  abscess  is  fully  formed.  \'otnitinK>  then,  may  l>e  caused  by  any 
IcHion  so  situated  aa  to  irritate  or  press  upon  certain  nerve  centres  at  the 
base  of  the  brain. 

In  its  niDsrt  tjTiieal  form,  central  vomiting  presents  the  following 
characteristics:  It  is  projc^etik>,  is  [iot  accom|);uiii'd  by  nausea  or  the  usual 
signs  of  disturbed  digestion,  and  is  not  influenced  by  remedies  usually 
corrective  of  gastric  disorder.  -While  this  describes  the  tjiic,  it  is  not  safe 
to  assume  that  vomiting  is  not  of  central  origin  simply  because  s.^'mptoms 
of  digestive  disturbance  arc  present.    The  central  irritation  may  be  suffi- 
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ciently  pronounccnl  to  induce  iuclependfint  contrartton  of  tlie  stomach  with 
projection  ol  its  contents,  or  may  fall  short  of  thi«  ivsult,  h>avinK  tho  npr- 
voiLt  control  mivhanism  of  fhp  stomarh  in  n  stato  of  irritable  unbalance 
easily  aet^ni  ujton  by  flight  jteriphiTal  <>aui;f!i). 

Vomiting,  with  or  without  nsusea,  occurs  .«o  much  more  frequently 
with  meningitis  than  with  uthi-r  intracranial  lesions  that,  taken  alone,  it 
must  be  regarded  a^*  pointing  rather  stronaly  to  meninaeal  disease. 

Next  to  mcninRitis  there  ran  be  no  doubt  that  vomiting  i^  more  frr^ 
quently  present  with  cerebellar  abscess  than  with  any  oth»T  brain  lesion. 
While  it  rarely  occurs  after  the  onset,  or  formative  stage,  of  eerelval  abscess 
fMaeewen),  the  author  ha»  observed  several  eaiscs  of  cerebellar  alwress 
in  which  it  was  a  mtlier  prominent  symptom  not  only  at  the  onset  but 
recurred  at  intervals  throughout  the  entire  course  of  the  disease. 

Aside  from  its  frequent  association  n-ith  iiieoingitis,  vDniitlnE  is  a 
penertJ  rather  than  a  focal  symptom.  In  a.*soeiation  with  other  symptoms, 
however,  it  may  be  of  considerable  value  in  dciermining  the  site  or  charac- 
ter of  an  intracranial  lesion.  Among  such  combinations  may  he  mentioned 
the  following: 

1.  Recurrent  vomiting  with  nausea,  accompanied  by  rotary  nyntag- 
mus,  vertigUf  and  ataxia,  showing  rapid  and  progressive  diminution  in 
severity,  sugEe^t«  !»u]fpurative  labyrinthitis. 

2.  Recurrent  vomiting  without  nausi-a,  accompanied  by  rotary  nj-**- 
tagmus,  vertigo,  and  ataxia,  persistent  or  tending  to  increased  severity, 
strongly  suggests  cerebellar  absccw. 

3.  Recurnrnt  vomiting  with  incoordination  ataxia  of  one  or  Imth  hands, 
high  temperature  and  tendency  to  delirium  being  persistently  absent, 
suggests  eerelH?lIar  abscess. 

4.  Recurrent  vomiting  with  headache,  fever,  and  tendency  to  delirium 
points  alma«t  with  certainty  to  meningitis. 

Gowers's  Syndrome. — Gnwers  believes  that  persistent  headache  coupled 
with  persistent  vomiting,  for  which  no  discernltile  cause  is  present,  and 
which  w  not  relieved  by  any  of  the  uirual  remedies,  constitutes  an  important 
syndrome  which  in  itself  is  very  strongly  diagnostic  of  intracranial  disease. 

TEMPKEtATURB  ('HAWiES.— Moderate  temperature  variation  may  boj 
excited  by  causes  too  varioa-t  for  it  to  be  of  great  diagnostic  value  exc« 
in  flss)jciati(>n  with  other  symptoms.  There  are,  however,  certain  facta 
which  may  well  lie  borne  in  mind  in  examining  the  temperature  chart  in  a 
case  of  suspected  brain  disease.  It  is  probable  that  most  suppurative 
brain  lesions  are  ushered  in  by  a  rise  of  temperature.  If,  however,  it  be 
situated  well  beneath  the  cortex  in  the  cerebral  substance, — e.g.,  a  cerebral 
alwcpss,— the  trmperatiire  after  the  lesion  is  fully  develop(?d  may  return 
to  normal  and  remain  so  for  considerable  periods.  In  deep-seated  cerebral 
lesions,  therefore,  the  temperature  may  furnish  absolutely  no  evidence  of 
the  actual  condition.  On  the  other  hand,  any  form  of  iiiliammalion  in- 
volving the  meninges  or  the  cerebral  cortex  is  ajnunonly  announced  by  an 
elevation  of  temperature  which,  though  varying  In  degree,  is  usually  more 
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or  less  cantiimuus,  A  continuously  normal  temperature  U  usually  Ruffi- 
cient,  therefore,  to  exclude  nieninReal  involvement;  and,  per  contra,  in 
siispoeted  intracranial  disease  constant  elovation  of  to-mperatiire  is  rather 
strongly  auggestive  of  a  cortical  lesion, — i.e.,  meningitis  or  ijeripheral 
encephalilU. 

The  only  intracranial  diseoKR  t^j  which,  after  exclusion  of  other  causes, 
the  temperature  may  furnish  the  positive  clue  is  infective  sinus  thrombo- 
sis. Naturally  an  infected  clot,  situated  within  a  large  vpnmis  rhanne!, 
and  from  which  infected  particles  may  be  periudicaUy  discharged  (hrcctly 
into  the.  general  circulation,  might  l>e  expected  to  give  rise  to  ft  very  charac- 
teristic  typn  of  temperature  vaj'iation, — the  intermittent  type  cliaracter- 
iatic  of  periodic  septic  absorption. 

ChanoiU)  in  Pi'LaB-HATE. — Withiu  certain  limitfi  the  pulsc-ratc  varies 
in  acute  intracranial  ditwane  in  accordance  with  the  same  laws  which 
regulati^  its  changes  in  acute  disease  originating  in  other  parts  of  the  body. 
That  is  to  say,  it  is  probable  that  the  temperature  is  elevated  and  the  jiulse 
quickened  at  the  onset  of  everj-  acute  suppurative  lesion  involving  either 
brain  or  meninges.  It  is  also  an  (wtablished  clinical  fact  that  in  nearly 
every  fatal  caae  of  acute  intracranial  disease  the  pulse  is  greatly  accele- 
rated shortly  liefore  the  end.  Between  the  initial  and  terminal  stages,  how- 
ever ,  the  pulse-rate  may  ghow  changes  of  the  greatest  diagnostic  importance. 

It  has  been  noted  in  many  ea.ics  of  brain  abscess  that  the  pulse-rat^ 
at  some  stage  of  the  disca.'^e  1ms  Iwen  markedly  rciiuced  in  frequency. 
This  occurs  quite  as  often  with  abscesses  of  the  cerebrum  as  with  those  of 
the  cerebellum.  The  same  lowering  of  the  pulse-rate  has  lieen  frequently 
ol)serve<l  also  in  connection  with  rapidly  growing  brain  tumors.  It  has 
also  lieen  noted  in  certain  cases  of  purulent  leptomeningitis.  The  pho- 
nomenon  seems,  tlierefore,  to  be  due  largely,  but  not  always  solely,  to 
increased  intracranial  pressure. 

The  relation  between  reduced  pulse-rati!  and  such  lewons  has  frequently 
been  demonstrated  by  post-mortem  findings  and  by  surgical  intervention. 
Furthermore,  in  many  cases  of  brain  al>sces8,  the  slow  pulse-rate  has  l>cen 
immeiliateJy  corrected  by  surgical  evacuation  of  the  pus  (Macewen). 
Wlien,  therefore,  a  patient  suffering  from  suppurative  middh'-car  or  mas- 
toid dis^>ase  suddenly  exhibits  a  markedly  reduced  pulst>-rate, — e.g.,  (K), 
60,  or  40  heat.s  per  minute, — this  .symptom  alone  Is  rightly  regarded  as 
rather  strongly  sugceslivc  of  brain  alisee-ss. 

Somewhat  puzzling  arc  certain  cases  of  meningitis  in  which  a  reduced 
pulse-rate  has  been  observed.  V\'hile  increased  intracranial  pressure  is, 
of  course,  common  in  some  forms  of  meningitis,  it  seems  probable  that 
there  niay  he  other  causative  factors  at  work  in  the  bradycardia  of  such 
cases. — e.g.,  an  accompanying  encephalitis  causing  perhaps  irritation  or 
excitation  of  some  centre  exerting  an  inhibitory  influence  over  the  heart- 
beats. This  is  apparently  the  view  held  hy  fiuwers.  Such  cases,  however, 
are  somewhat  exceptional.  As  a  rule,  all  forms  of  meningitis  are  accom- 
nanied  by  an  acceleration  of  the  pulsorute. 
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The  slow  puLse  resultinR  from  the  formation  of  a  brain  abscpss  is  usually 
a  changing  symptom,  having  somo  irlation  to  the  increasing  pressure. 
The  reductioi^  of  the  pulse-rate  is  not,  however,  in  direct  proportion  to 
the  size  of  tlie  abscess, — a  very  Rtnall  abscess  sometimes  causing  very 
appreciable  slowing  of  the  pulse.  If  the  al»>ce»8  becomes  encapsulated, — 
i.e..  enters  upon  a  latent  stage  of  indefinite  duration. — it  ir*  probable  that 
the  intracranial  pressure  un<ltTgoe*i  gradual  readjustment  with  restora- 
tion of  the  normal  pulse  frequency.  On  the  other  hand,  rupture  of  a  brain 
abj!cei?s  with  escape  of  piia  cither  into  the  ventricles  or  subarachnoid  apace, 
is  invariably  announced  by  a  train  of  alaj-ming  symptoms,  among  which 
an  exccrihngly  rapid  pulse  is  always  prominent. 

Macewrn'/i  SyndrGtm. — Macewen  has  culled  attention  to  the  combina- 
tion of  two  symptoms, — viz.,  high  temperature  associated  with  subnormal 
pulse-rale. — as  strongly  diagnostic  of  intracranial  disease.  The  atithor 
believes  that  this  association — even  when  the  fever  is  not  high  and  the 
pulse  ret-irdalion  is  of  moderate  dr^eiree— is  miwt  important.  It  is  so  diffi- 
cult to  think  of  aiiy  lesion  outside  of  the  skull  cavity  which  could  give  rise 
to  this  phenomenon,  that  he  n  inclined  to  regard  it  as  pathognomonic, 
nut  of  any  particular  legion,  hut  of  intracranial  disease. 

Untlateral  Mt  scular  Spasm  as  a  Symptom  of  Ceri^bral  Diskabe. 
— General  convulsions^ — i.€.,  of  both  sides  of  the  IwkIv — ^rarcly  occur  as  the 
result  of  a  cerebral  lesion  of  otitic  origin.  On  the  other  hand,  unilatcraJ 
spasms  confined  to  certain  groups  of  mufclcA  may  point  quite  clearly  to 
irritation  by  such  a  lotion  of  the  nintor  centres  of  the  tnuwics  involved. 
The  condition  may  con«i.sl  merely  of  twitching  of  a  single  niu*cle  or  mu«:le 
group,  or  may  tx)  so  seveR'  as  to  justify  the  t*inn  localizt'*!  cuuvukion,  which 
condition  is  known  as  Jacksoninn  eitiltrifsy,  after  the  man  who  first  described 
it.'  In  a  t\'pical  ca.se  the  .symptonw  occur  somcAvhat  in  the  following  order: 
Firet  !V  sensation  of  tingling  in  the  Unib  or  rt^ion  involved,  then  there  i.s  an 
involuiitarv'  contraction  of  a  single  muscle  or  muscle  group,  this  Iwing  fol- 
lowed by  clonic  Bpaams  or  couvuL^ioos,  otiier  related  inusde  groups  beini; 
8uceej«jvely  involved.  Thus,  llie  conlraclions  amy  begin  at  the  shoulder 
and  gradually  extend  <iown  the  arm  so  as  to  include  the  wrist  and  fingers,  or 
they  may  corniiiencc  in  the  fingeis  and  extend  in  llie  opposite  direction  tow- 
ard the  *ihoulder.  In  either  ca.se  the  spasms  of  tht'i^^e  muscles  would  [wint 
to  irritation  of  the  middle  Lliird  of  the  precenlial  or  ascending  frontal  gyrus. 
Or  the  convulsion  may  in  a  similar  way  involve  the  muscles  of  tJic  lower 
limb,  which  would  point  to  irrilntioii  of  the  lutrain-ntial  or  upi^cr  third  of 

I  Hughlings  Jnrkwjn,  of  Ixindon,  publishod  in  l>*til  the  first  rworded  se-rita  of  caatm 
in  which  the  patients,  buvinfc  (!iii(f<>T«><l  fwm  a  peculiar  furnt  of  uatlulrnkl  spasm  confined 
to  certain  mtiwle  gruupe  ('■.rttckjtumiin  epilopsy"),  were  wibjecried  post  mortem  to  care- 
ful examination  in  the  dpati-hmioo.  The  fMinl-inurlMns  hIiowwI  iinifurinly  hfnoiiM  involv- 
ing ccrtnin  iMrt  icstl  arrns  of  ihv.  opposite  c<?rrbra]  hemisphcn\  whirh  he  therrforc  B&iumed 
to  be  the  motor  rrntrcft  of  iJie  muflrlpH  in  wliieh  (.'omractiona  luul  ocrurrwl.  Thno 
rpronl»  provide]  the  ElurtiiiK-puiiLt  uid  foundation  upon  which  our  kaowktlgc  of  oun- 
bral  motor  loculixatioa  baa  bpcn  built  up. 
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the  prroentral  convolution.  Another  typical  Jacksonian  attack  is  charac- 
tcriited  by  convulsive  lateral  movements  of  the  head  ami  eytw  to  on«  or 
the  other  «ide, — ic,  there  are  coincident  lateral  nystaKinus  and  successive 
ji-rky  movements  of  the  head  in  the  horizontal  jjlane  in  one  direction  until 
the  face  hxjk?  over  one  or  the  other  shoulder.  This  phenomenon  is  caused 
by  irritation  of  the  motor  ccntr*?  for  the  head  anil  eyes,  whicli  is  located  in 
the  posterior  end  of  the  second  or  middle  frontal  convolution.  The  move- 
ments are  toxvard  the  shoulder  opposite  to  the  side  of  the  lesion.  In  these 
attacks  there  is  no  loss  of  consctounne«s.  The  convulsion  may  la*it  fieveral 
minutes,  and,  in  accordance  with  it;*  severity  and  duration,  leaves  the  mus- 
cles in  a  condition  of  Haccid  weakness  or  actual  paralysis,  which,  however, 
is  ooly  temporary'.  If  such  an  attack  has  been  carefully  ohserved,  much 
may  t>e  learneii  from  the  order  in  which  it  occurs.  TIul*;,  the  premonitory 
tinnlins,  which  may  precwle  the  convulsion  by  several  mimites.  is  usually 
referred  to  the  region  of  the  initial  contraction;  and  the  initial  contraction 
will  throw  lig:ht  on  the  initial  centre  of  irritation  in  the  eiTebral  cortex. 
The  subsequent  muscular  paraly8i»,  or  weakness,  will  be  most  marked  ia 
the  niui^cle  group  in  which  the  spasms  first  occurred,  and  these  muscles 
will  he  t}ie  last  to  recover  their  tone  and  power. 

It  is  Kcnerally  conceded  that  a  cerebral  legion  can  cause  muscular 
spasms  only  when  st)  placed  as  to  Ik'  capable  of  causing,  either  tlirectly  or 
indirectly,  irritation  of  the  cortical  motor  area.  For  this  reastm  many  cases 
of  intracranial  diNca,sc  end  fatally,  or  are  relieved  by  surgical  intervention, 
without  ever  having  produced  motor  disturbances  of  any  kind,  Never- 
theles,s.  it  is  known  that  a  corticid  lesion  primarily  outside  of  the  Holandic 
area  may  by  cortical  extension  involve  the  motor  area,  and  it  is  clear  that 
a  subcortical  lesion  may  by  peripheral  extension  also  involve  the  cortex. 
It  :$eems  evident  that  irritation  from  a  subcortical  lesion,  aetin?  by  pres- 
sure or  through  its  proximity  to  the  cortex,  woidti  give  rise  to  but  slight 
muscular  eontraetionti  as  compared  with  an  irritative  lesion  of  the  cortex 
itself.  Nevertheless,  such  slighter  phenomena  might  throw  much  light 
upon  an  otherwi-tu  obscure  lesion.  The  symptoms  should  therefore  be 
borne  in  mind  in  every  ciise  of  j-U'pectetl  intr.'»cranial  disease  of  otitic 
origin.  When  localized  muscular  spu-sms  do  occur  in  the  course  of  a  brain 
lesion,  (hey  point  clearly  to  the  following  facts, — viz.:  (a)  that  the  lesion, 
if  suhcorticql,  In  sufficiently  peripheral  lo  cause  cortical  irritation:  (b)  that, 
if  cortical,  it  must  be  so  situated  as  to  involve  either  directly  or  by  lateral 
extension  the  prccentral,  or  motor,  area;  and  (e>  if  the  scipiences  of  the 
attack  have  bi-en  carefully  observed,  they  may  supply  further  data  as  to 
its  exact  local  iKat  ion. 

Unilaiehal  MLf.sci-LAR  Pabalvsis  OB  Paresis. — The  results  of  cor- 
tical lesions  in  the  motor  area  of  the  brain  are  so  generally  understoml  as 
hardly  to  require  more  tbim  piLssina:  mention  here.  Destructive  lesioius 
in  any  part  of  the  motor  area  of  either  cerebral  hemisphere  are  followed 
regularly  by  volitional  paralysis,  partial  or  complete,  of  the  cnrrc<'])i>ndtng 
musclc-grouiH)  of  the  opposite  side  of  the  Uxly.    Thus,  a  paralysis  of  cere- 
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brat  origin  confined  to  the  wrint  or  oIIkiw  mui^r'le.s  of  either  side  would 
KUgRCst  a  cortical  U-ston  of  ttte  mitldle  third  of  the  ascuudiiiK  frontal  con- 
volution of  thp  opposite  cerebral  heniisphfrc;  while  paralysis  of  the  foot  or 
Jt'g  mufcli's  would  point  to  a  lesion  in  the  upper  tliirLl  of  the  Hame  convolu- 
tion. But  paralysis  of  llie  same  ma*ir;Ii(?-p:roiips  niiiy  al-so  result  from  any 
siilicortiral  Ii-sinn  within  tlip  motor  tract,  which  includ^w  the  project tional 
filires  of  the  appropriate  cortical  centres.  A  brief  reference,  therefore,  to 
the  common  paralytic  effects  of  snrh  suhcorti<'al  lesions,  as  compared  with 
those  usually  re-sultiug  fr<ini  a  cortical  k-!4ion  of  equal  friz**,  may  be  iR-nuis- 
aible  here. 

From  the  under  surface  of  the  motor  (precentral)  area,  the  projectional 
fibres  converge  to  meet  in  the  internal  cap»iile  and  there  form  the  densely 
arranfted  motor  tract  which  from  thin  point  is  continued  downward  through 
the  crus  cerebri.  poii-H  varolii,  and  nuHluIla  U)  the  oppo-^ite  side  of  the  cord. 
It  is  obvious  tliat,  in  their  jiassase  from  the  corU^x  to  the  internal  capeuje, 
the  fihn«  from  the  lower  third  of  the  prewntral.  or  ascending  frontal, 
convolution  pfl«s  more  or  lesw  horijiontatly  inward,  while  the  fibres  of  the 
middle  third  must  H-ssunn-  niorf  oblique  iltreeiions  grailualiy  approaching 
the  vertical  plane,  f-'inally  the  motor  fibres  of  tliu  ui»|«!r  third  pa.>is  do«Ti- 
ward  ami  wmewhat  outward  around  the  lateral  ventricle  to  join  those  of 
the  lower  and  middle  thirds  in  the  inlernal  cajtsule.  This  arranRemcnt  is 
t>hown  in  the  diagrammatie  fiicure  (Fjk.  ISO),  which  aUu  rihowtt  very  graph- 
icalty  the  varying  results  of  lesions  in  the  cortex  and  in  the  motor  tracl- 
The  darkene<l  an'a*^  n'pnvent  destructive  teutons  in  the  cortex,  intenial 
eajJiaulG,  and  cms  cerebri.  Numbers  I,  2,  and  3  represent  cortical  legions 
in  the  motor  areas  of  the  leg,  arm,  and  face  respectively.  It  is  obvious 
that  any  one  uf  thew.  occurring  cingly.  could  give  ri«e  to  paralyxia  of  but 
one  set  of  miisclc.*,— r'.^.,  those  of  the  leg,  arm,  or  face;  and  that  similar 
monoplegias  might  result  from  sulii-ortical  lesions  in  the  centrum  ovale 
involving  the  projectional  fibreafrom  aingle  motor  centres  (4  and  o),  1(, 
however,  wi<  follow  thc?te  projectional  fibrex  from  the  various  motor  centres 
into  the  internal  capt^ule,  it  becomes  clear  that  a  comparatively  HniaJt 
lesion  in  this  situation  (6)  would  tw  likely  to  re.>*ult  in  more  undespmul 
paralyNis  (heniipEegia). 

While  it  is  perhaps  theoretically  possible  for  a  small  lesion  nituatfd 
in  the  internal  capsule  to  involve  the  projeclional  fibres  of  one  motor 
wntre  only,  with  consequent  monoplegia,  this  \s  exeewiingly  unlikt-ly  to 
occur.  .'V  <-omparison  of  the  autopsy  finding  with  the  clinical  rrei>rcU  in 
fatal  COM*  of  paralysis  due  to  cerebral  lesions  would  seem  to  sliuw  that  in 
the  great  majority  of  cases,  lesions  of  the  internal  capisule.  if  i«ufRnently 
severe  to  inien*ept  motor  impulses,  give  rise  to  rather  widespn-ail  [i;inily>ifl; 
an<l  conversely,  that  a  majority  of  all  ea*e«  of  licmijilegia  re!«ullioK  fmni 
Biippuratlve  brain  lesions  are  due  to  lesiotLs  involving  the  internal  capsule. 
(>n  the  other  hand,  only  the  most  cxIerLsive  cortical  lesion  could  give  Hm* 
to  wi<h'sprefl<i  par:dy.si.s.  While  an  alwee!*s  confined  to  the  tem]>or<»phe- 
noldal  lobe — the  iiMual  acat  of  an  otitic  atiAccss — might  through  transmitted 
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give  rise  U}  extensive  paresis,  complete  heiniple^a — ii.e.,  involving 
wjually  upper  and  lower  limbs — is  rarely  or  nover  so  produced.  As  in  the 
intornal  capsule,  s«  in  the  erws  cerebri,  pons  and  medulla  oblongata,  lesions 
of  the  motor  tract  rivc  rise  to  paratyf^is  coextensive  with  the  cortical  area 
whoso  motor  fibres  are  interrupted. 

From  the  fact  that  the  motor  oculi  nerve  arises  from  the  inner  side  of 
the  crus  cerebri  and  supplies  the  ocular  muscles  on  the  )*ame  side  as  the 
crua  from  which  it  Bprings,  a  lesion  in  this  situation  (7)  is  apt  to  produce  a 
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Fte.  186.— DucruDBiatie  piclim  «f  a  iraiurvrw  Keilon  of  Uu  bnla.   (Modified  frost  8Un.l 

■characteristic  form  of  puralyi^is, — t.e.,  to  involve  the  motor  tract  :>upply- 
inft  the  mu^cleti  of  the  opposite  side  of  the  bwly  (hemiplegia),  and  the 
third  nerve  (ocular  paralysis)  on  the  same  side  os  the  lesion. 

So  far  OS  wc  may  formulate  deductions  from  the  above,  they  may  Iw 

^ stated  9»  follows: 
(a)  In  suppurative  intracranial  diftease,  however  originating,  paralysis 
of  a  flinple  group  of  muj*cle.'*  sujujcsts  a  cortical  lesion,  or  a  lesion  so  placed 
in  the  centrum  ovale  as  to  intercei»t  only  the  projeetionai  tibrcs  of  the  motor 
Centre  involved. 

(b)  Hemiplegia,  or  widespread  unilateral  paral,\*sis,  points  witii  neater 
probability  to  a  lesion  involving  the  internal  cap!<(ile. 

(c)  Unilateral  p\im^  with  e-xternal  squint  and  inability  to  rotate  the 
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eyeball  upward,  inwarci,  and  downward,  accompanird  by  paralysis  of  the 
IcK,  arm,  and  fave  niiisclcs  of  the  opposite  gide,  points  to  a  lesion  of  the 
crus  cerebri  on  tlie  aide  corresponding  to  the  ocular  symptoms. 

Mental  Dihtl-hbances. — The  relatidii  of  mental  dtHturlmiices  to  intra- 
cranial disease  is  hardly  within  the  scope  of  a  manual  of  otoIoRy.     The 
autbor  wishes  merely  to  refer  briefly  to  certain  fomis  of  mental  disorder  as . 
havinR  a  practicji]  bearinu  upon  the  diagnosis  and  proRnosis  of  brain' 
lemons  of  otitic  origin.    So  far  as  he  has  been  able  to  oiiserve,  the  mental 
8>'mptoms  occasionally  characterizing  these  lesions  conform  almost  inva- 
riably to  one  or  other  of  three  main  types, — via,:  (1)  Depressed  or  retarded 
cerebration,  due  usually  to  a  lesion  producinK  great  increaee  in  intracranialj 
pressure;  (2)  loss  of  cerebral  control,  leading  first  to  mental  excitement  and* 
finally  to  delirium,  due  usually  to  an  irritative  lesion  of  the  eortpx  or  the 
meninges;  and  (3)  aprnxia,  or  inability  to  think  coherently,  this  being  clue 
to  a  loss  of  the  concepts  of  familiar  things. 

1.  Depressed  or  kctnrded  CtTvltrfUiiin.—ln  this  condition  cerebration 
may  be  oljscured  almost  to  the  point  of  cessation.  It  is  a  condition  of 
extreme  mental  letharg>'.  As  a  consequence,  there  is  more  or  leas  difficulty 
in  commanding  the  patient's  attention  even  to  simple  questions.  Having 
gained  his  attention,  he  aniswcrs,  if  at  all,  correctly.  Sometimes  there  is 
distinct  evidence  of  retardation  of  the  mental  process.  Having  a.sked  him 
a  question  and  waited  for  a  reply,  the  answer  comes  after  a  long  delay, 
jtist  when  you  have  c-uncludcd  that  he  has  either  not  heard  or  not  under- 
stood. The  condition  is  frequently  accompanied  by  a  tendency  to  lethat^c 
somnolence.  He  may  ask  for  something,  and  doze  off,  forgetting  his 
request,  before  it  can  be  brought.  Evidently,  the  mental  proce^ssce  are 
obscured,  retardeti,  minimiited,  but  neither  ablated  nor  perverted. 

This  form  of  mental  Hiiiturbancc  is  usually  the  result  of  great  incmase 
in  intracranial  pressure,  as  in  the  case  of  a  large  and  rapidly  formwl  brain 
absces.-*.  It  is  not  of  itpelf  an  evil  prognostic  sign,  since  it  usually  char&c- 
ti'rizes  a  lesion  which  may  rcj'pond  favorably  to  surreal  treatment, — 
«.g.,  the  successful  evacuation  of  a  brain  absce.'w. 

2.  Detirium.  may  he  of  low,  muttering  form  or  of  the  violent  type,  in 
whicli  the  patient  screams,  uses  wild  or  abusive  langu-nge,  and  can  with 
diffipulty  be  kept  in  bed.  In  either  case  the  condition  Is  e()Uivalent  to 
mental  oblivion,  since  the  patient,  if  be  regains  his  mental  balance,  never 
has  any  knowledge  or  memorj-  of  what  ha.s  occurred. 

Detirium  resulting  from  intracranial  iufeelitm  usually  points  to  a  cor- 
tical lei^ion, — I'.e.,  peripheral  encephalitis  or  meningitis.  It  is  of  unfavc 
able  prognostic  sigtiifiiraiice,  in  that  it  potuts  to  a  tviic  of  lesion  which  ends' 
oftener  in  death  than  m  recovery. 

3.  Apraxin  descrihes  a  condition  in  which  the  patient,  tlmugh  con- 
scious and  perhaps  striving  t-u  think  coherently,  is  unable  to  do  so  because 
he  can  not  command  clear  and  com])lete  mental  pictures  of  familiar  objects. 
It  is  detnonstrated  when  a  person  by  the  incoherence  of  hi.s  speech  shows 
that  he  is  unable  to  recognize  or  appreciate  the  nature  or  uses  of  things 
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nhout  him.  EtioIoRically  it  Ix-Jirs  a  strong  analogj*  to  the  varioxis  forms  of 
aphasia  (next  to  be  dcscriljed),  with  some  of  which  it  coexists.  In  right- 
handed  indix-iduaU  it  Indicates  a  lesion  in  thp  left  rcrehral  hemisphere 
aiid  vice  rerun.  It  is  not  lioceKsarily  an  unfavorable  prognostic  sign,  pro- 
vided the  site  and  character  of  the  lesion  can  be  determined. 

APHASIA. 

The  subject  of  aphasia  is  bo  large,  and  its  cauaeit  so  deeply  fooIm!  in 
neurology-,  that  we  can  attempt  here  only  a  brief  description  of  such  speech 
defects  as  may  occasionally  occur  tn  brain  lesions  of  otitic  origin. 

By  aphai^ia  we  mean  loss  of  the  jiowcr  of  expreiwing  one's  thoughts 
intelligibly  in  dpoken  words,  This  definition  is  clastic,  as  it  should  be, 
for  the  aphasie  individual  may  lie  practically  or  nearly  spit'chleHS  (motor 
aphasia);  or  his  words  may  come  in  disordered  and  meaningless  jsetiuence 
(parapha.«ia) ;  or  ho  may  he  unable  to  recall  a  familiar  object  from  the  sound 
of  its  name,  and,  bIdcc  alt  name-sounds  have  ceased  to  have  any  mental 
associations,  he  is  also  unable  tfl  command  the  name  of  h  familiar  object 
fseen  (worfl -deafness).  Any  of  these  defects  may  result  from  a  cerebral 
abecess  of  otitic  oripn. 

Inabihty  to  convey  one's  thoughta  correctly  in  spoken  words  is  not 
infrequently  associated  with  inability  to  recognJw  written  words  or  sym- 
bols (word-blindneas),  in  which  case  the  individual  would  naturally  be 
unable  to  write  at  will, — or,  rather,  to  express  his  thoughts  in  writing 
^agraphia). 

Again,  either  aphasia  or  agraphia  may  be  of  two  main  tyi>e8,— i.e., 
«ither  sensory  or  motor. 

The  cortical  centres,  the  integrity  of  which  is  essential  to  iDtelligible 
itpcech,  are  in  the  left  side  of  the  brain  in  right-handed  ix'rsons,  and  vice  versa. 

Before  attempting  to  trace  th*so  confmi()[ier  forms  of  apha.'tia  to  their 
appropriate  lesions,  it  may  be  well  to  recall  briefly  the  physiological  bafis 
of  coordinate  speech.  It  will  he  remembered  that,  as  with  the  convolutions 
of  the  brain,  w>  the  smallest  cortical  "centres"  are  brought  into  relation 
with  each  other  and  with  other  parts  of  the  cerebrospinal  system  by  three 
sets  of  fibrea,^viz.,  (a)  association  fibres  which  pass  from  one  centjc  to 
another,  and  by  virtue  of  which  the  smallest  cortical  area  is  said  in  some 
degree  to  be  a.'wociat.cd  with  every  other;  (b)  commissural  fibres  which  pass, 
as  in  the  corpus  eallosum  and  anterior  commist<ure,  from  one  hi!mi>;])here 
to  the  other,  and  by  virtue  of  which  the  two  hemispheres  act  as  one  organ; 
and  (c)  the  projectional  fibres  which  puss  from  each  cortical  centre  to  the 
base  of  the  brain  and  spinal  cord. 

The  time  intervening  between  a  baby's  birth  and  its  first  efforts  at 
intelligible  speech  is  consumed  not  so  much  in  acquiring  the  physical 
power  of  articulation,  a.-*  in  storing  the  mind  with  certain  impressions,  or 
"memory  pictures,"  which  are  essential  to  coordinated  thought, — this 
being  prercfjuisite  for  coordinated  speech.  The  lowest  type  of  idiot  can 
not  acquire  language  because  cuiirdiuated  thought  ia  tu  him  imiHissible. 
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"The  basis  of  language,"  Starr  tells  us,  "is  a  series  of  memory  pictures/' 
and  these  memory  pictures  are  stored  in  various  special  centres  for  tiie 
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reception  and  retention  of  such  impressions.  Thus,  before  the  child  can 
make  iiitcliiKcnt  use  of  the  simplest  noun,  he  or  she  must  have  a  series  of 
memory  pictures  relating  to  it  stored  in  various  memory  centres  in  differ- 
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ent  parts  of  the  cerebral  cortex.  Taking,  for  example,  the  word  "doll," 
the  rhild  mit<t  havo,  first,  a  ciefiiiito  nirmory  picture  of  the  sound  of  this 
word,  and  this  is  stored  in  a  Bi>ocial  cortical  centre  for  the  memory  of 
varioiis  sounds.  This  centre  is  loeat-ed  in  the  middle  of  the  first  and  second 
tenii>i>ral  cimvnlvitions  (Kig.  187,  a).  Next,  she  must  have  also  a  definite 
memory  picture  of  the  s<hape,  general  color  scheme,  an<i  common  sizes  of 
dolLs, — i.e.,  a  visual  impression  based  upon  the  dolla  ahc  has  seen.  The 
special  memory  centre  for  visual  impressions  of  various  objects  is  located 
in  the  second  occipital  convohition  (Fig.  187,  fe).  And,  third,  she  must 
have  a  definit**  imi)ression  of  the  texture  or  solidity  of  the  various  parti!  of 
the  doll,  this  niemon,*  picture  beini;  stored  in  a  six-ciai  area  for  the  reten- 
tion of  tactile  iirpreswious  of  various  objects.  This  centre  probably  iu- 
cludes  adjacent  portions  of  the  posterior  central  and  superior  and  inferior 
parietal  convolutions  (Fig.  IS7,  c).  To  these  momorj'  picture;*— i.e.,  of 
the  sound  of  the  name,  the  visual  impression  of  the  image,  and  the  tactile 
impres.iion  of  itJ*  texture  anrl  consistency — loust  Iw  a*:lded  a  memor>'  picture 
of  the  motor  effort  required  to  produce  the  articulate  sound,  this  being 
stored  in  a  special  centre  located  in  Broca's  convolution  (FiR.  187,  rf).  It 
is  now  quite  inlellipible  that  thewe  four  memory  impretwionK.  bn.mght  into 
relation  and  coordinated  throufth  the  association  fibres  paj^ing  between 
the  various  memory  centres  involved,  Bhould  produce  a  concept,  or  complex 
mental  iniaK^,  and  that  this  concept  is  essential  to  the  intelligent  use  of 
the  word.  It  is  also  a  logical  deduction  that  destruction  !)y  injury  or 
disease  of  any  of  these  memorj'  centres,  or  of  the  a*wociation  fibr>>s  through 
which  their  impressions  are  combinwl  and  coordinated,  miRht  easily  pro- 
duce defects  of  speech, — i..e.,  some  form  of  aphasia. 

It  ia  clear  that  in  addition  to  the  four  ''memory  pictures"  above  de- 
8cribe«i,  and  which  probably  constitute  the  essentials  of  the  earliest  and 
simplest  conception  of  the  child's  mind,  there  are  also  innumerable  other 
memorj'  imprcftsuons  relnting  to  the  object  named, — i.e.,  itK  u-scs,  advant- 
ages and  disadvantafics  of  certain  kinds,  its  associations  by  analoRi,'  or 
rtmlrjLst  with  similar  or  dissimilar  objects,  etc.,- — which  come  uith  in- 
creasing cxiM'rieiU'c  and  atlvanring  nimlal  dt'vclopmeiit.  With  the  I'llu- 
eated  adult,  for  example,  the  concept  of  each  object  must  include  at  least 
two  ailditiunal  centres  for  the  special  memory  pictures  which  enable  him 
to  read  and  to  write,  respectively; — i.e.,  he  must  have  memory  picture*  of 
the  appearance  of  written  words  and  letters,  the  special  centre  for  such 
impressions  being  located  in  the  angular  g\-ru8  (Fig.  187,  e);  and  he  must 
have  a  memory  picture  of  the  motor  m-ta  required  to  form  the  letters  and 
particular  words.  Destniction  of  the  first  of  the.«<r — i.e.,  the  visual  word 
centre — would  render  the  indi\'idual  unable  to  n-ad.  Destruction  of  the 
centre  for  the  motor  or  elTort  nifmories  of  writing  would  render  him  unable 
to  write,  though  he  might  still  V»e  able  to  read  with  understanding, 

Ob\*iously,  with  normal  individuals  the  special  senseH— particularly  of 
hearing,  sight,  and  touch — are  essential  factors  in  the  development  of  every 
complete  concept.    The  cortical  centres  for  the  special  senses  of  sight, 
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hearing;,  touch,  etc.,  therefore  play  an  essential  part  in  the  normal  auto- 
matic developmrnt  of  speech.  Tlie  congenitally  blind  are  slow  in  learning 
to  talk.  The  child  abwlut«ly  deaf  from  birth  never  acquires  language, 
except  through  artifirial  methods  of  instruction. 

With  the  above  facts  in  mind,  the  various  speech  defects  become  more 
intelhgible  to  us;  for  it  is  clear  that  we  can  interfere  with  the  processes  of 
coordinated  thought  and  siH-ech  either  liy  desitruction  or  injury  of  one  or 
more  of  the  fpecial  memory  centres  involved,  or  by  destroying  the  assotna- 
tion  fibres  by  whieh  they  are  connected.  We  are  now  better  equipped  to 
study  the  difTereot  f(.>rtm»  of  aphasia  as  ai«.h«  to  diagnosis. 

Suppaie,  ffir  example,  that  we  arc  examining  a  right-handp<l  individual 
suspected  of  ha\ing  nn  abscess  in  the  left  cerebral  hemipiphere.  We  begin 
by  asking  him  very  simple  questions  requiring  chiefly  affirmation  or  nega- 
tion,— e.Q.f  if  lie  feelt-  any  pain;  if  hy  is  niflrried;  if  iie  has  eliililren,  el<.'., 
etc.,  receiving  intelligent  replies  which  indicate  that  up  to  a  certain  point 
his  cerebration  is  normal. 

SKNBOKy  Aphasia. — Partial  Word-dvajnem. — We  now  show  him  some 
familiar  object,  as,  for  exam])lc-,  a  penknife,  and  nsk  him  to  name  it.  He 
can  not  do  so.  and  may  call  it  a  "key"  or  a  "pencil."  Ask  him  what  it  ia 
used  for,  and  he  answers  correctly, — e.g.,  "  to  cut  with."  .\sk  him  if  it  is  a 
key,  a  pencil,  or  a  penknife,  and  he  corrects  his  former  statement  ajid  says 
tliat  it  is  a  penknife.  Now  ask  him  the  uses  of  articles  not  exposed  to  his 
view, — e.g.,  "what  is  a  pencil  used  for?"  "  What  is  a  watch  used  for?"  etc. 
He  may  be  unable  to  answer  correctly.  This  conditiun  is  one  of  sensory 
aphasia  due  to  partial  word-deafnrss, — partial  because,  though  unabic  to 
name  a  familiar  object  shown  him,  he  can,  when  several  names  are  spoken 
for  him,  select  the  correct  one.  Though  he  may  be  nnahle  to  recall  the 
U8es  of  an  object  from  the  scnnil  of  iU  name  alone,  lie  can,  if  iK^th  the  name  | 
be  sounded  and  the  object  shown  him,  recall  their  relation.  In  other  words, 
both  the  audit«ry  and  the  visnal  memory  pictures  are  intact,  but  there  i& 
a  break  in  their  as»jciation  through  a  lesion  invulving  the  association 
fibres  by  which  the  auditory  memorj-  centre  is  brought  into  relation  with 
others.  In  such  a  case,  the  lesi(>n  is  subcortical  and  one  which  has  to  a 
great  extent  cut  off  the  special  cmtre  for  .«iound  niemorics  from  its  associa- 
tion with  the  othtT  memorj'  ccntras  easential  to  iiitelligoni  speech.  One' 
would  expect  in  such  a  ca.se  a  subcortical  leston  in  the  neighborhood  of  the 
first  and  second  ti-niporal  convolutions.  This,  in  the  writer's  experience, 
in  the  commonest  form  of  aphasia  in  eases  of  brain  abscess  of  otitic  origin. 

Total  Word-dfoSnEss. — If  the  patient  ia  unable  to  call  the  name  of  a 
I  familiar  object  shown  him,  though  recognizing  its  character  and  usca, 
and,  when  it.s  name  with  several  others  is  spoken  for  hini,  in  still  unable  to 
call  the  correct  one,  the  condition  is  one  of  total  word-deafii€»s  and  presum- 
ably due  to  a  cortical  lesion  invol-ving  the  special  centre  for  sound  meraoriea. 
Such  a  lesion  usually  produces  great  confusion  of  speech,  and  also  renders 
hiti  mother  tongue  almost  incomprehensible  to  him.  It  is  exceedingly 
rare  aa  a  result  of  suppurative  brain  lesions. 
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InUrenrHml  Motor  Ajthasia. — This  comlition  is  produced  by  a  sub- 
cortical lesion  which  injurt-s,  or  presses  directly  upon,  the  association  fihrea 
connpctiiig  Broca's  convolutions  (motor  speech  memories^  with  the  other 
memory  centres.  The  other  memory  centres  e-ajtential  to  coordinated 
thought  being  intart,  ami  thrir  interassodalion  not  disturlwd,  the  patient's 
cerebration  is  not  newwiorily  diKtiiilx'd.  He  understands  what  is  Kaid  to 
him,  and  can  express  hia  thoughts  in  wTitiiiR.  lie  therefore  makes  con- 
dcious  u.nd  strenuous  elTorts  to  express  hiiaself  coherently  in  sfMsech,  but 
without  success,  the  wortls  and  even  sj'Uables  beiuji;  transposetl.  and  fol- 
lowing carli  other  without  intelligible  Boquonce.  Aeeordinp  to  Starr,  this 
variety  of  speech  defect  is  proflueed  by  lesions  involving  the  association 
tract  between  Broca's  centre  and  the  temporal  auditory  memory  area, 
which  tract  pa.'^^'S  beneath  the  ishind  of  Reil. 

Word-bUmlntH*  {caxisvi^  Seiutory  Afjraphia). — The  8i>ecial  centre  in 
which  are  etored  visual  memory  pictures  of  objects  seen  and  visual  centre 
for  WTitten  symbols, — i.e.,  written  or  printed  letters,  words,  etc.,— are  not 
identical, — the  former  being  located  in  the  second  occipital  eonvohition, 
and  the  latter  in  the  anRuIar  g>Tus  (Fig.  187,  e). 

It  is  possible  that  an  individual  with  a  bratn  lesion — e.g.,  abscess — 
may  be  able  to  answer  all  qucftioa**  inteH'iKcntly,  ami  to  recognize  the 
character  and  uses  of  any  familiar  ut^ject  shown  liim  and  to  give  its  name 
correctly,  yet  may  ha  quite  unable  to  read  a  single  word  of  written  or 
printed  matter.  He  may  be  unable  to  recognize  even  the  letters  of  the 
alphabet.  This  condition  is  called  wnrd-blinHness  (alexia),  anri  is  caused 
by  a  mibeortieal  lesion  which  cuts  olT  the  centre  for  the  memory  pictures  of 
written  syml)uls  from  the  other  memory  centres  essential  t«  coordinated 
speech.  Aiid,  sinL*  the  patient  can  not  recall  the  form  and  appearance  of 
the  letters  and  written  words,  he  is  also  unable  to  write.  He  may,  however, 
be  able  to  copy  written  matter,  but  docs  .so  with  little  or  no  understanding 
of  the  sense,  or  meaning,  conveyed.  This  furm  of  agraphia  Ib  called  mmsory, 
in  contradistinction  from  the  condition  in  which  the  patient  recalls  the 
forms  of  letters  and  written  words,  ami  can  therefore  read  understandingly, 
but  is  <|uite  uiial.ile  to  inaugurate  the  finger  movements  necessary*  in  writ- 
ing (motor  agraphia). 

Word-blindness  and  consequent  sensory  agraphia  are  dptcrminml  by 
testing  the  patient's  ability  to  read  and  WTite  simple  sentences  in  his 
motlier  tong\je.  The  cnndilion  may  occur  itidependently  or  coexist  with 
word -deafness. 

.Spnayrj;  Vimuil  Aphasia  {Psi/chieal  BHndness). — Again,  if  wo  suppose 
or  find  that  our  patient  is  unable  either  to  name  a  familiar  object  shown 
him  or  to  bring  Ut  mhid  its  u.it*,  but  that  he  can  recall  its  name  when  this, 
with  others,  is  i*iMjkrn  for  him,  and  from  il»  sound  can  also  recall  its  uses, — 
we  have  another  variety  of  sensory  aphasia  dependent  upon  what  is  Rorae- 
times  called  psychical  blindness.  It  is  due  to  a  subcortical  tesiun  wluch 
practically  isolates  the  special  inemury  centre  for  visual  impressions  of 
objects  seen.     The  "centre"  ia  not  actually  destroyed,  for  the  visual 
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memory  pictures  can  be  recalleO  hy  the  sound  of  the  name  acting  through 
ccrtAin  indirect  ossociationol  trarf^.  In  such  a  case,  wo  should  not  lie 
■surprised  at  BndinR  the  lesion  rather  far  back, — i.e.,  in  the  region  of  the. 
second  occipital  convolution. 

Mcnx>R  Aphasia. — A  suniewhat,  kin<Iri'd  lenion,  hut  producing  quite 
different  functional  defecl5,  its  known  a^  motor  aphai^ia.  Thii$  in  <lue  to  a. 
lesion  directly  involving  the  centre  in  which  are  stored  the  motor  effort- 
memories  necessary  to  the  proiluetinu  of  nrti'^ulated  speech  (Brncu's 
centre. ^posterior  part  of  third  frontal  g^-nis).  The  patient  can  not  talk, 
can  not  evi-ii  repeat  sentences  wonl  fur  word  after  anotlier.  He  may, 
however,  retain  tlie  use  of  a  few  monoHyllabic  words. — e.g.,  ye«,  no.  etc. 
This  incapacity  fur  speech  may  coincide  with  intelligent  understanding 
of  whiit  is  said, — this  apparent  anomaly  being  indicated  by  his  gestures  in 
P(!spons<>  to  qucjitioiis,  ami  pi>ssil»ly  in  some  fase-s  by  the  ability  to  convey 
his  niea:iing  in  writing. 

Motor  aoiuphia,  occurring  alone, — i.e.,  without  disturbances  of  co- 
ordinated tlioujjlit  or  speech, — is  prolmhly  an  exceedingly  rare  i^uiulitiun. 
For  a  typical  case,  we  would  havy  to  suppose  a  lesion,  cortical  or  sub- 
cortical, which  had  involve*!  ihreetly  an<l  solely,  or  at  Ica^t  cut  off  from 
association  with  other  moraory  centres,  the  special  centre  for  the  motor 
effort-memories  essential  to  the  act  of  writing.  The'  patient,  while  able 
to  read  printwt  or  written  matter  with  umterstunding,  and  while  showing 
no  evidences  of  apraxia,"  is  unable  to  \vriti?  a  single  wonl.  He  can  neither 
express  his  thoughts  in  writing,  BTitc  at  dictation,  nor  even  copy  the  sim- 
plest sentence. 

Motor  agraphia  and  motor  aphakia  not  infrequently  coexist. ^the 
effort-memory  renlrn  for  writing  ln-ing  supposed  to  be  not  distant  from 
the  centre  in  which  are  stored  the  motor  speech  memories. 

The  differential  jjoints  between  motor  agraphia  (without  motor  Kpha- 
siaj  and  sensory  agraphia  are  repeated  below: 


l^ator  Agraphia. 

Duo  to  a  lotion  which  inhibiM  9r>Wy 
the  iiiechuuiciU  act  o(  wriLing;  piLtiout  cau 
therefore  tettd  with  utiileratstiiding. 

Pftticnb  cnniHtt  writr  fillior  at  will  ur 
from  a  topy. 


Satuorj/  Affraphia. 

Senwty  ognipliiib  m  pATt  of  thfi  con- 
ditiou  knova  ta  wunl-blindae«9;  patient 
cannot  thorefure  dtht^r  md  or  wriUt. 

PiiliiMit  faniuit  writv  at  will,  tnit  nsu- 
ally  ciiii  writi>  (rom  ropy. 


*  Apraxia  U  a  trrm  used  to  deflcrihe  iht>  inuhittty  to  think  coherently  which  nsulte 
frorti  a  loaa  of  the  concepts  of  fauuliiir  thiui^s. 
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INTRACRANIAL      LESIONS      OF      OTITIC      ORIGIN:     EXTHAaVRA^^^S  m 

abscess;  perisinous  abscess;  septic  siNtrs  thrombosis 
OR  phlebitis;  purulent  leptomeningitis;  cerebral 
abscess;  cerebellar  abscess. 

AvENFES  OF  Infection  (Fig.  188).^Asidc  from  the  more  favorable 
avenues  of  wcape  throuKli  tlie  external  cortex,  it  is  clear  that  pus  within 
the  mastoid  may  travel  in  various  directions,  and  in  acooriJnnc*'  with  ita 


Fto  IWl  — (Oi*Bi<n>n'«'ii^  )  Oliiic  (iBOntfyn  ■>(  ini»to  brain  r>r  riiFiiiiiiivs  lit)  Kjiidiir^  Blj*r|imw; 
<&)  I(»di[x>nHi|>hfin(H(l>]  alwixnu;  (r)  pi^nnou*  ■liun*^  Id)  ■imiiid  ■inui  thromboau;  (*}  *lt«  o(  i>pi- 
dural  Bbima  tD  ntnlant  wiih  coroliplluin:  t/l  convmiFtit  «pacc  for  Piposiiui  cprebclUr  duta  Bnd  nhkrh 
may  rrprrvnl  imrrMt  point  for  i^pctiinz  c-cri>)jrtlar  nl)<ir#».— puji  tmvrllinc  Iron  («):  [s)  inlccUan  af 
JuKulnr  Hijlh,  fiun  IravrUirii  iltjwnvrurTl  frrjiii  1>'rifli>anBJ]iij  or  downwuni  ftml  forvafd  Iran  mnitittid  crBIa, 
or  rvaettliie  tiiiib  by  Ibc  luutl  uaunl  roiiU,— i.i  .  Iruui  an  ioleciivo  Icuuo  Id]  ia  aitinaid  ribii*. 

point  of  entrance  may  lead  quite  logicaily  to  different  lesions  within  the 
cranium.  Thus,  it  may  perforate  the  roof,  or  tegnien  antri,  giving  riao 
to  an  extradural  abwwss  (a) ;  or.  as  a  later  development  nf  this  le!«ion,  to  a 
cerehral  abseess  (b);  or  it  may  travel  backward  toward  the  posterior  fo^ta 
of  the  skull,  causing  either  a  perisinous  abscess  [c),  infective  sipnoid 
ainuu  thrombosis  or  phlebitis  (d);  im  extradural  abscesa  in  the  neighlmr- 
hood  of  the  crrflifllum  (e),  or  a  corclH^llar  ahscrew  (f)-  PassinR  downward 
and  forward  from  the  mastoid,  or  downward  from  the  tympanic  ca\-itj',  the 
infection  may  spread  directly  to  the  jugular  bulb  (g),  giving  rise  to  a  septic 
lesion  within  the  jugular  vein,  not  cUnicaUy  distinguishable  from  a  su[>- 
purative  let^iou  within  the  lateral  or  sigmoid  ^iniis. 

It  is  obvious  that  germa  entering  the  cranial  cavity  by  any  of  the  patb- 
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ways  above  indicated  may  directly  attack  the  meninges,  giving  rise  either 
to  a  Hmited  pach>*roeiiin|t;itis  or  to  a  drrumscribed  or  widespread  piindeDt 
IcptompniDgitis.  Fortunately,  the  latter  condition  is  romparativply  rare 
as  a  result  of  infection  reaching  the  cranium  hy  theee  routes,  except  as 
a  compliratinn  of  iiome  supptirati^'e  le^inn  of  the  brain. 

Still  another  very  important  pathway  is  fumiahed  by  the  intermediate 
infection  of  the  labyrinth.  Pus  from  the  infected  lftb>Tinth  may  reach 
the  cranial  cavity  by  tlirce  routes, — viz.,  (1)  through  the  nerve  channeU 
into  the  internal  auditory  meatus,  (2)  from  the  c^Khlea  tluvugh  the  aqux- 
ductuB  cochleff,  or  (3)  from  the  vestibule  through  the  aqiii»luctu$  vestibuli. 
Pus  entering  the  cranium  by  any  of  these  routes  is  particularly  pn^ne  to 
cause  widespread  purulent  leptomeningitis.  Less  frequently  it  cauMa 
cerebellar  abeceAR  or  sigmoid  Mnus  thmmlxx^ii^.  It  must  not  Ik'  forgotten 
that  pua  reaching  the  cranitmi  through  the  aqiueductus  cochleae  passes 
directly  into  the  subarachnoid  space. 

EXTRADURAL   AB8CBS8;   EPtDtHUL  ABSCESS. 

The  term  extradural,  or  epidural,  abscess  is  applied  to  any  circuBH 
ribed  cotk-ction  of  pus  l>etn'een  the  dural  covering  of  the  Ivain  and  the 
contiguous  bone  surface.  It  is  the  commonest  of  intracranial  lesions  of 
otitic  origin.  Wliile  not  per  ae  a  dangerous  condition,  it  is  not  without 
grave  powibilitie.*"  in  the  brain  lc.sion.s  to  which  it  may  f^vp  rise.  Betold 
l>elieved  that  the  presence  of  j)us  Iwtwn'n  ilura  and  Ixjiie  is  a  prelimlnar^- 
or  intermediate  stage  of  nearlj'  every  case  of  broiu  abscess. 

Etiology. — The  cauaea  may  be  deduced  from  what  ha.s  been  said  as 
to  the  possible  avenues  of  infection.  Great  virulence  of  infet^tioii  in  a 
mastoid  of  pneumatic  t>-pe,  and  in  which  the  plates  separating  the  mastoid 
and  cranial  cavities  are  thin,  H'ould  seem  to  provide  a  favorable  condition 
for  the  formation  of  these  secondary  collections  of  pus.  On  the  other  hand, 
a  thick  cortex,  small  pneumatic  spaces,  and  pus  under  pressure  would 
seem  equally  to  favor  their  development.  While  depre!^«i.^t  eonf^titutional 
Ctates  should  theoretically  influence  the  rapid  extension  of  bone  necrosis, 
it  has  not  been  observed  that  old  people  or  patients  whose  vitality  is  con- 
siderably below  par  develop  this  simplest  complication  of  mastoid  !(Up> 
puration  atiy  ofteiUT  than  the  young  or  physically  robust. 

Extradural  alntcess  occurs  with  far  greater  frequency  in  acute  mas- 
toiditis tlifln  with  chronic  suppurative  otitis  media  with  mastoid  involve- 
ment. The  Icfiion  does  occur,  however,  as  a  result  of  clironic  middle^«ar 
and  mast4>id  t>uppuration.  The  discovery  during  the  radical  operation  of 
an  area  of  exposed  dura  is  not  particularly  rare,  and  it  is  quite  possiMe 
that  this  condition  may  represent  in  some  cases  an  earlier  collection  of 
pu.i  beneath  the  Ijone. 

Stuptous. — The  symptoms  of  epidural  al^cess  may  Itc  nil  or  ao  iwieji- 
Dit«  as  to  t>e  of  little  or  no  diagnostic  value.  The  usual  absence  of  chorac-- 
teristic  symptoraH,  or  our  inability  to  interpret  them  correctly,  is  indicated 
by  the  fact  that  the  lesion  in  rarely  diagnosticated  prior  to  operation  for 
the  relief  of  acute  mastoiditis. 


EXTRADURAL  ABSCKSS;  EFIPFRAL  ABSCESS 

Amung  the  sym]>tomH  which  may  be  present  are  (a)  severe  localized 
pain,  (b)  severe  headache-,  generalized  or  confined  to  the  side  of  the  lesion, 
and  (o)  elevation  of  temperature.  These  symptoms  may.  however,  bo 
wholly  wanting,  and,  when  present,  their  value  is  minimized  by  the  fact 
that  one  or  any  of  them  may  Iw  ])rcscnt  in  severe  uneomp!ica(<^l  mastoi- 
ditis. While  it  is  an  establishetl  fart  that  largL"  extradural  coUecticms  of 
pus  occasionally  give  rise  to  focal  or  general  s^Tnptoms  of  intracranial 
pressure,  such  eyrnploms  are  rutnjjaratively  rare  a»  a  result  of  tliis  lesion. 

As  physical  sigtis  we  have  wnsitiveuesa  to  pressure  over  the  site  of  the 
abscess— usually  above  the  mastoid — -end  sensitiveness  to  light  percussion 
over  the  mastoid  region.  These  also  are  inconstant.  The  diagnosis  is, 
therefore,  usually  dependent  upon  accidental  opening  of  the  abscess,  or 
(^tentional  exploratory  uncovmng  of  the  dura  on  account  of  unusual 
rity  of  symptoms.  Or,  again,  exposure  of  the  dura  may  be  made 
necessary  by  physical  evi<lenceB  of  upcrosis  in  the  inner  plate. 

Extradural  abscesses  vary  considerably  in  size,  amounting  in  some  cases 
to  but  a  few  dropa  of  pua  bathing  the  dural  surface,  in  others  reaching  a 
very  considerable  amount  confined  under  some  pressure.  In  the  case  of 
large  pus  coilection.s  localized  by  snirroumiing  adhesions  lietween  hone  and 
dura,  it  is  evident  that  the  latter  may  bo  subjected  to  abnormal  strain  and 
tension.  It  is  probably  the  latter  condition  which  is  chiefly  responsible  for 
the  pain  in  certain  cases. 

Another  phynical  variation  which  these  eases  exhibit  is  in  the  condition 
of  the  dura,  which  may  be  quite  normal  in  appearance  or  may  be  covered 
with  granulations, — this  representing  one  stage  of  a  localized  pach>'men- 
ingitis.  Even  in  the  presence  of  this  latter  condition,  the  symptoms  are 
usually  not  sufliricntly  definite  to  form  the  basis  of  a  diognosin  prior  to 
operation. 

The  most  common  site  of  an  otitic  epidural  abscess  is  between  the 
tegnien  aniri  and  the  dural  covering  of  the  temporal  lobe.  Next  in  fre- 
quency are  the  extradural  spaces  of  the  posterior  fossa. 

Proonosis. — In  caj^ies  in  which  a^lequate  surgical  drainage  is  provided 
before  the  subdural  space  has  become  involve*!,  the  ]>rognosis  is  distinctly 
favorable.  The  amount  of  pus  prcsi-nt  does  not  seem  t«  influence  the 
prognosis,  the  evacuation  of  a  large  abscess  by  careful  hut  free  removal  of 
diseased  bone  being  followed  usually  by  convalescimco  quite  as  rapid  as 
in  uncompIicJitwl  mastoiditis.  Nor  does  the  pre-iience  of  granulations 
Ufwn  the  involveil  dural  surfaeti  seem  to  have  any  unfavorable  prognostic 
aignificance, — i.e.,  sJways  providing,  of  course,  that  the  subdural  space  has 
escaped  infection. 

Tlie  comparative  frequency  with  which  this  lesion  is  discovered  <luring 
operations  upon  the  riuistoid,  the  frequent  absence  of  any  characteristic 
symptoms,  and  the  usually  uneventful  an^l  rapid  recovery  after  surgical  inter- 
vention, all  point  to  a  very  important  fact  in  the  pathology  of  sui)purative 
lotions  of  the  temporal  bone, — namely,  the  remarkable  power  of  resistance 
to  the  action  of  infective  micro-organisms  inherent  in  the  intact  dura  mater. 
It  has  been  intimated  that  a  collection  of  pus  in  the  posterior  fossa 
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constitutes  a  far  more  serious  lesion  than  a  similar  collection  involving  the 
durfti  covcrinE  of  the  cerebrum.  This  is  in  pari  due  to  the  fact  that  a  deep- 
seated  aljs«!ss  in  contact  with  the  cerebellar  dura  may  perpetuat-e  itself  by 
spreading  thence  through  the  uquKductus  vestil)uii  or  auditory  nerv« 
channels  to  the  labyrinth  fHtnsberg,  Bexold);  but  to  a  greater  extent  its 
gravity  is  due  to  the  fact  that  pus  collections  in  this  location  arc  far  Ioas 
likely  to  be  discovered  during  operation  upon  the  mastoid.  A  considera- 
tion of  this  latter  fact  led  Jansen  to  siiggest  the  wisdom  of  exploring  this 
region  as  a  matter  of  routine  practice  in  the  operation  of  mastoidectomy. 
The  treatment  has  already  been  indicated  in  apeaking  of  the  pathology 
of  the  disease.  Careful  removal  of  the  diseased  inner  plate,  or  of  the  bone 
by  which  the  pus  is  confined,  is  usually  all  that  is  required  lo  convert 
the  conditi.tn  into  one  of  simple  uncomjilicated  mastoiditis.  Usually  the 
surgical  treitment  of  extradural  abscess  forms  part  of  an  operation  for 
the  relief  of  suppurative  mastoiditis.  The  technic  will,  therefore,  be 
included  in  the  description  of  the  operation  of  mastoidectomy. 


PBR18IN0U8  ABSCESS  AND  INFECTIVB  SINUS  PHLEBITIS. 

Perisinotis  abscess  must  in  so  cunsideraSjle  u  proportion  of  caaes  be 
Ihe  immediate  precursor  of  sitms  thromboj^is  or  plilebitis  that  there  is  every 
reason  why  the  two  coniUtiona  should  be  considered  together.  Only  by 
such  arrangement  can  the  preventive  treatment  of  the  graver  lefiion— Ro 
far  .'Xs  prophybxis  is  here  possiiilc — be  duly  emph.i,'it?>?d. 

Pcri&jnous  Abscess. — This  term  isapplimi  to  an  extrathval  abetsessiD- 
vitlving  the  dural  covering  of  the  laterat  or  sigmoid  sinus.  In  its  commonest 
form,  it  is  simply  a  collection  of  pus  confined  between  the  dural  surface  of 
the  sigmoid  sinus  and  tlio  grooved  or  arched  plate  of  bone  which  separatee 
it  from  the  interior  of  the  mastoid  process. 

(n  its  etiology  and  pathology  a   perisinous   abscess  does  not  differ 

tierialiy  from  a  similar  {i.e.,  extradural)  abscess  in  other  situations. 

arc,  however,  certain  features  of  dural  arr-ingement  which  render 

:icuhu-  lesion  especially  dangerous  to  tlie  patient,  unless  promptly 

rsBpvwl  by  surgical  means.    These  anatomical  features  have  so  practical  a 

bmtntLg  ujwn  the  pos,sihlr  course  of  the  disease  as  to  call  for  brief  description. 

Th«  durft  covering  the  lateral  convex  surface  of  the  brain  i."*  an  exceed- 

ligjly  tough  and  resistant  structurt*,  very  loosely  ailherent  to  the  inner 

ol  the  skull  except  along  certain  definite  lines  of  attachment, — vis,, 

;the  Hues  of  the  prineipal  sutures  and  at  the  edges  of  the  groove  for 

Irtml  and  sigmoid  sinuses.    In  the  region  of  the  large  venous  sinuses, 

•,  the  dura  <iividcs  into  two  layers,  one  of  which  lines  the  bone  and 

m  kte  outer  wall  of  the  sinus,  the  other  layer  forming  its  itmer  wall.    In 

koMlion  of  the  lateral  sinus, — i.e.,  from  torcular  to  knee, — the  inner 

K<lEtiHdurA  lining  the  mid-eraninl  foMia  joins  with  t!ie  inner  layer  of 

fates  the  posterior  foi^Ka  tij  inclose  the  jcinus,  and  frum  this  point 

:WBtiwi(«l  inward  as  the  tentorium  cerel}elli.     In  the  formation  of 

fortkut  of  the  sinus,  the  outer  layer  of  the  dura  is  attached 
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ruther  firmly  to  the  edfics  of  the  gijjmoid  (froove,  betw<»en  which  it  lines  the 
groove  and  fonns  the  outer  wall  of  the  sinus.  The  inner  layer  is  stretcbed 
rather  tishtly  across  the  grtwve  anil  thus  forms  the  inner  sinus  wall. 

The  influence  of  the  anfltoniiral  nrrangrment  aliavc  described  upon 
the  possible  course  of  a  pt^riMnous  abscess  miLst  be  obvious.  Taking  for 
puriK)«es  of  comparison  an  extradural  abscess  in  the  mid-crania!  fossa,  it  is 
clear  that  pus  may  spread  widely  between  the  parietal  plate  and  the  dura 
covering  the  temporal  lobes,  and  meet  with  little  or  no  resistance.  On  the 
other  hand,  pus  between  the  durai  surface  of  the  sigmoid  sinus  and  its 
)>ony  capsule  finds  the  following  conditions:  (1)  Dura  of  only  half  the 
usual  thickness,  and  in  whieh  any  inflammatory  prorew  more  quieidy 
involves  the  inner  eoat.  (2)  More  or  les-s  firm  attaehinent  of  dura  nn  either 
*iide  to  the  edges  of  the  sigmoid  sroove,  pug  being  forceit  to  travel  toward 
either  torcular  or  jugular  bulb,  or  to  cause  marked  comprea*ion  of  the  outer 
wall.  That  such  compression  may  be  extreme  is  definitely  proved  by  six 
oaws  recorded  by  Passau,  in  each  of  which  the  vessel  was  actually  occluded, 
the  sinus  walls  Iwiiig  in  contact  and  circulation  wholly  cut  off  by  the  pres- 
sure of  an  extradural  collection  of  pus.'  (3)  The  inner  dural  wall  being 
tense  and  inelastic,  any  degree  of  compression  of  the  outer  wall  must  tend 
to  retard  the  venous  flow  and  possibly  increase  friction, — either  condition 
favoring  the  formation  of  a  thrombus  within  the  vessel.  (4)  Pus  thus 
confined  may  pause  soft<!ning  of  the  siniis  wall  at  any  point,  thus  providing 
a  pathway  of  infection  leading  to  infective  ainus  phlebitis;  or  it  may  per- 
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Fm».    189.  —  Semi  -  diii(fr«in- 
«r  dura)  Ikycti. 


Fid  I'Jii  —  Sl.fv«in«  pnlal- 
bouB  gtliActu,  %ht  itiinn'-H  of 
thp dural  tnni  fkvuriiiB  purfora- 
Uoa  Bad  ioin-aljiua  iiiImUob. 


Fio  191  — *hDirinj'  piinnihln 
pathwBTS  of  inlrciioa  by  iinb- 
ullanniua  prrfilralinn  i>f  omrr 
and  itiocf  i^aftUi.  Irailins  to  ia- 
fKUoQ  boih  o(  nnu*  aad  c*r«- 


forate  simultaneously  the  two  layers  of  dura  at  the  point  of  their  attach- 
ment to  the  edge  of  the  sigmoid  groove,  carrying  infectiun  both  to  the 
sinus  and  to  the  cerebellum  beneath  (Figs.  189,  190,  and  191J.    PossihJy 
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On  removing  the  bone  covering  tnich  a  lesion,  the  conditions  found 
may   vary   both    as  to   the   amount   oN  pus   and   as    to    the   state    of 

I  the  exposed  dura.  There  may  l)e,  for  example,  only  a  few  ilrops 
or  a  very  considerable  amount  of  pus, —  the  larger  amount  having  no 
unfavorable  sifo^ificance  as  to  the  prognosis,  provided  the  sinus  wall 
is  found  to  be  healthy.  The  ilura  may  appear  quite  normal  even  in 
the  presence  of  an  abscess  of  considerable  size.  On  the  other  hand, 
it  may  show  various  physical  signs  of  disease, — ■e.g.,  it  may  be  covered 
by  granulations  or  may  present  the  characteristic  changes  of  superficial 
erosion.  These  structural  changes  of  the  daral  wall  do  not,  however, 
J  properly  belong  to  this  lesion,  since  they  constitute  rather  the  early 
^B   changes  in  sinus  phlebitis. 

^M  A  point,  however,  which  can  not  be  too  strongly  insisted  upon  is  this, 
^M  that  the  presence  of  visible  changes  in  the  outer  surface  of  the  dura — e.g., 
"  granulation-s,  slight  surface  erosions,  etc. — fumi.shes  no  proof  that  the 
^^  vessel  wall  is  dist^ased  through  its  entire  thickness  or  that  the  interior  of 
^^   the  sinus  has  become  infected. 

^M  Proonosis. — A  perisinous  abscess  without  noticeable  changes  of  tlie 
^P  dura,  and  which  has  received  aitequate  ssurgicai  treatment,  offers  a  per- 
^^    f^clly  favorable  prognosis.    Even  in  the  presence  of  inflammatory  changes 

I  in  the  sinus  wall,  the  prognosis  is  usually  favorable,  unless  there  are  accom- 
panying symptoms  of  periodic  septic  absorption. 
From  what  has  l>pen  said  we  may  detluce  the  chief  indication  of  treat- 
ment,— viz.,  the  evacuation  of  pus  by  careful  removal  of  the  overlying 
bone.  It  is  not  sufficient  to  create  a  small  opening  through  which  pus  may 
escape,  the  greatest  safety  being  provided  by  a  rather  extensi^'e  uncover- 
ing of  the  sinus, — i.e.,  certainly  by  a  removal  of  bone  coextensive  with  the 
siKc  or  extent  of  the  abscess. 
(Iranuiations  upon  the  dura  are  to  be  regarded  as  part  of  Nature's 
process  of  repair.  Not  on  any  account  should  they  be  curetted.  On  the 
^_  contrary,  the  greatest  care  should  be  observed  not  to  disturb  or  injure 
^B  them,  since  a  slight  traumatism  may  convert  a  comparatively  simple 
^H  lesion  into  one  of  serious  intra-sinus  infection. 

^V  The  surgical  technic  for  exposing  and  draining  a  perisinous  abscess 
r  forms  part  of  the  operative  treatment  of  .su.spected  sinus  phlebitis,  and 
^_    will  be  described  in  detiiil  in  a  later  chEipter. 

^H  Infective  Sinus  Phlebitis;  Suppurative  Thrombophlebitis  of  the  Sif> 
1^  moid  or  Lateral  Sinus;  Sigmoid  Sinus  Thrombosis.— The  word  phlebitis 
means  literally  an  intlainiiiittion  of  a  vein.  .Vny  inflammatory  process 
— t.g.,  the  superficial  changes  so  often  dii-covfrud  accidentally  during 
mastoid  surgery — should,  therefore,  fall  under  this  heading.  Practically, 
however,  such  a  lesion  causes  recognizable  symptoms  only  when  the 
infection  has  involved  the  intima  as  well  as  the  outer  coats  of  the  vessel. 
The  term  infective  sinus  phlebitis,  bring  associated  with  a  definite  symp- 
tom complex,  has  come  to  apply  in  otolog>-  only  to  a  lesion  producing 
intra-slnua  infection.    And  since  an  infective  process  involving  the  inner 
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coat  of  the  lateral  or  tuginoid  sinus  very  frequently  gives  nao  to  tbe  fonna- 
tion  of  a  throtnbiiA  at  the  site  of  the  lesion,  the  tertm,  "infective  sinus 
phlelHtis,''  and  "xinus  thrombosis"  were  formerly  r^arded,  and  in  oto- 
Jogical  parlance  and  littirature  were  used,  as  pniclically  synonynioufi.  Of 
late  years,  however,  we  have  come  to  recognize  that  the  lesion  resulting 
from  intra^inus  infection  may  take  the  fonn  of  two  pathologically  distinct 
conditions,  viz.,  infective  clot  formation  (infective  ^nus  thromboeis)  and 
infective  changes  of  the  inner  coat  without  clot  formation  (infective  sinuB 
phlebitis). 

Etioloot. — In  the  caaes  preceded  by  perisinous  absMss,  the 
are  naturally  iu  large  de^^ree  tiiose  of  the  intennediate  lesion.  We  ha' 
seeu,  however,  that  iu  majiy  ca$et>  peiixinous  aJMcusH  docs  not  give  rife 
to  intra-sinus  infection.  After  an  extradural  effusion  of  pus  has  taken 
place,  therefore,  them  must  be  certain  factors  which  bear  upon  the  prog- 
reas  of  the  legion,  and  which  determine  whether  it  shall  remain  circuiu- 
scribcd  or  rapidly  invaije  the  fliiius. 

Probably  chan^^  iu  the  Individual  s  powers  of  resistance  to  disease 
ftirnisli  the  determining  factor  in  many  caaeti.  There  can  be  no  doubt,  for 
example,  that  children  KiiiTering  from  suppuraLive  middU-tiar  leetious  com- 
plicating the  acute  infectious  discasus  more  fnxiuenily  d<'velop  iiitra-«inu» 
infection  than  do  children  who  have  not  been  subjected  to  Ruch  aevcfe 
systemic  depletion.  A  ver>'  large  percentage  of  the  cases  of  infective  sinus 
lhrombo.«s  which  have  come  under  the  personal  care  of  the  writer  have 
been  among  patients  whow  aural  lesions  have  occurred  either  as  a  com- 
plication or  sequela  of  severe  constitutional  disease. 

The  character  uf  the  infection  is  aluo  a  most  important  etiohi^ca] 
factor  in  purulent  sinus  phleUtie.  Leutert,  in  studying  the  bacteriology 
of  casrcs  of  aura!  infection  requiring  operation,  found  in  a  larite  series 
that  the  sti-eptoooccu-s  was  responsible  for  all  coses  of  infective  aious 
thrombosis.  This  view  had  the  support  of  13ezold,  who  stat«d  that  in  all 
catfes  of  »nus  infection  examined  in  httt  hot^piial  practice  the  8lreptoooccu8 
was  found.  l'''urther  rather  poeltivo  corroboration  of  this  concluiiiou  ts  fouml 
in  the  careful  studies  of  Dr.  Libman  in  the  Ml..  Sinai  Hospital  of  New  York- 

pATHOLOijr. — From  the  niacn)scopic  appuanuioirs  disclosed  by  suiyical 
exposure  of  the  ainus,  it  would  seem  that  the  morbid  changes  leading  to 
infective  sinus  phlebitis  may  originate  in  two  conditions, — via.,  either  (a) 
the  presence  of  eictradural  pus, — t.e.,  periHiooa<!  absceas;  or  (b)  contact  of 
dura  with  dis<>».sefl  bone.  The  latt^^r  may  Ix-  assmmnl  when  no  fluid  pus  is 
found  ix^lwiii!!!  dum  and  boue,  the  two  bcinj;  simply  solderml  u 
through  mflanunatory  adhesions.  In  cither  ca.<ie  the  changes  in  the 
wail  proliably  fullmv  each  other  in  much  the  same  order.  Arguing 
aiial(^[y  between  this  lesion  luid  similar  processot  elsewhere  in  the  body 
we  may  amume  thit  the  dura  in  contact  with  dtaeasod  l>one,  or  aepamtnt 
from  It  only  by  flui<l  pus,  undergoes  moncr  or  later  the  clmnges  ehnrarter* 
istic  of  an  acute  exudative  inflammation;  i.e.,  first  dilatalloo  of  the  miuutt 
blood-veasels  and   subucquent    retardation  of   the   blood-ourrent;    next 
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traiL-nidfltion  of  serum  and  migration  of  lcucoc>-tes  from  tlie  veins  into  the 
surroundinK  tisBues.  Unless  quickly  relievefj.  there  is  a  proliferation  of 
new  cell--t,  and  tho  snrfnco  layer  nf  ondothelial  eolls  un<inrg<jrii  nficrnsis. 
UfMJn  this  denuded  surface  gramilations  soon  form.  This  probably  repre- 
sents a  reparative  stnfce  of  the  lesion  in  which  prompt  and  skilful  surpcal 
treatment  results  in  (tie  (treat  rniijohty  of  esises  in  fairly  rapid  nwolution 
and  reeoverv'.  The  vessel  wall  Ls  now  ihJekencd  by  the  prothicts  of  an 
acute  exudative  inflammation,  but  from  furthcir  infection  it  is  guarded  by 
a  protective  layer  of  granulatiotiM.  Ilemovtuf;  from  eontaet  with  these 
graniilatinns  all  inflftme<l  or  neerotic  boae,  we  [mve  the  way  for  prompt 
recovery.  Without  such  surgical  relief,  the  lesion  may  progress  In  one  of 
two  waj-s, — \iz.,  prolonged  contact  with  the  products  of  suppuration 
leads  to  necrotic  softojiing  of  the  vessel  wall  in  its  entire  thickness  at  «ome 
point,  thus  providing  a  pathway  of  infection  to  the  interior  of  the  veswl; 
or  the  pretwure  upon  the  veuael  wall  by  pus  or  by  pxulxrant  ffninulalions 
may  cause  marked  narrowing  of  il«  lumen  at  the  |x>inl  of  the  le^'iun.  this 
leading  to  inf1ammator>'  changes  of  the  intiraa.  By  whatever  stop  the 
inner  coat  becomes  inx-olved  in  the  inflammatory  proccsH,  the  mechanical 
result  must  he  one  or  other  of  two  fonditions,  viz.,  (I)  the  development  of 
an  intra-ninus  erosion  and  clot  at  the  sit*-  of  the  lesion  (infective  sinus  throm- 
bosis); or  (2),  in  the  absence  of  actual  or  demonstrable  clot  formation,  the 
hifection  may  involve  and  spread  beneath  the  inner  coat  which,  becoming 
eroded  at  one  or  several  points,  provitlos  the  means  for  periodic  infection  of 
the  general  blood  stream  (infective  sina'^  phlebitis).  It  is  essential  that  we 
recognize  these  two  conditions  as  theoretically  separate  leaioni*  in  order  (a) 
to  explain  the  synipt/»m.i  in  thase  cases  in  which  no  clot  Is  moi^roscopically 
deinonstxabk;  during  operation ;  and  (b)  to  gi^-e  at  least  theoretic  force  to  the 
cont-ention  of  thnac  surgeons  who  claim  that  resection  of  the  jugular  vein, 
rather  than  ligation,  may  in  r^oine  cases  be  ne^tiessary  and  tJien^^foi'e  is  the 
safer  routine  procedure. 

The  first  staged  of  clot  formation  may  be  acconiputued  by  no  clinical 
disturb&uoes, — ttiid  being  accounted  for  by  the  fact  that  the  thrombus  is 
probably  alway-*  partetnl  at  the  start,  and  whatever  germ^  it  may  imprison 
are  at  first  imbedded  within  a  firmly  oi^anized  coagulum,  and  only  reach 
the  general  current  of  the  HIockI  at  a  lai.(»r  pricid  when  the  clot  shall  have 
roacheii  the  stage  of  gradual  dlsint-egralaoa. 

Symptoms. — Considering  under  thi^i  head  all  conditions,  subjective  or 
objective,  wliich  may  ix)ssjljly  Ihrow  light  upon  this  le^'ion,  it  would  seem 
logical  to  look  for  xyniptouH  falhrkg  under  the  following  heads: 

(1)  Symptoms  due  to  periodic  diicharge  of  septic  matter  into  the 
funeral  circulation. 

(2)  Syniptonifl  due  to  disturhanee  of  eorebral  circulation, — probable  only 
m  theeaseof  a  clot  producing  absolute  oljstrucUon.  While  complete  occlusion 
is  not  particularly  rare,  definite  ^iymptoms,  cle-arly  attriliutahie  thereto,  are. 

(3)  Bavteriicniia,  or  Ihe  dotnonstration  of  pus  germs  in  the  general 
blood  current. 
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(4)  Pbysiea]  signs  (often  completely  abaent). 

(5)  Ph>'aicjtl  changes  in    Uie  sinus  wall,  sundcaUy  expoaed  for  in- 
ipeetion. 

(6)  Evidences  of  eeoondaiy  foci  uf  infection  (sfasoeeBes)  due  to 
metasUms. 

Symptorru  of  Periodic  Septic  Ab/iorptian. — TTiepe  is  prohahly  no  reccig- 
nizod  lesion  in  whicb  the  chief  clluical  phenomena  are  more  clearly  the 
expressioD  of  the  morbid  changes  prcseni  than  in  sinu$  thrombosis.  Aa 
stated  befcffe,  the  formation  of  a  firm  parietal  clot— ie.,  a  clot  adherent 
to  the  siniis  wall  and  not  obstructing  its  lumen — may  produce  abwrihitely 
no  sjTnptoiit'*.  Should  such  a  clot  be  s-terile, — i.e.,  contain  no  pathogenic 
bacteria, — it  tnay  become  orgtuilzed  into  5bruu!(  tissue,  and  never  give 
rnc  to  8>*mptom5  by  which  its  presence  mif^t  become  known.  How  often 
this  actually  occurs,  there  is  no  means  or  determining.  Pronmiahty, 
however,  most  thrombi  ivanltinii:  from  a  suppurative  process  in  contact 
with  the  outer  sinus  wall  themselves  conljiin  the  gi^m  whtdi  haa  been 
the  original  source  of  infection.  In  this  condition  we  may  have  a  riot., 
peripherally  sterile,  but  containing  a  central  focus  of  infection,  which 
finally  leads  to  suppurative  disiutegratiou,  with  sudden  propulsion  of 
septic  matter  into  the  geneml  blood  stream.  It  is  not  surtirij^ing  that  the 
fiist  definite  symptoms  are  u-sually  sudden,  chamcteristic,  and  pronounce*!. 

The  symptom  which  first  attracts  the  physician'!*  attention  is  sudden 
and  very  marked  ri.'W!  of  temperature.  The  temperature  which  has  heon 
hugging  the  nunnal  line,  or  rising  only  slightly  above  it,  suddenly  sboot.-^ 
upward  tf)  103°  or  even  lOoT.  Simultancou.-Uy  the  pulse-rate  is  increased. 
— eg.,  from  80  or  KT)  to  UU  or  120  bents  (kt  minute  in  adtdtjt,  or  to  a  much 
hifi^er  rate  of  rapidity  in  children.  During  the  period  of  pyrexia  the  patient 
is  flushed  and  lias  the  appearance  of  being  exceedingly  ill.  aa  indctxl  he 
really  is.  During  this  stage  he  may  complain  of  severe  headaehe,  thi^. 
however,  in  the  wi  iter's  experience,  Ijcing  exceptional  rather  than  the  rule. 
The  temperature,  after  maiutaijiing  its  Uiglier  level  for  a  few  hours,  suddenly 
bcgirm  to  fall,  and  then  drops  rapidly  to  the  normal  line  or  a  little  above  it. 
TIiiJ  fall  of  temperature  is  often  accompanied  by  prfjfuse  sweating.  He 
now  entei-8  u[K>n  an  afebrile  period  of  variable  length,  during  whicJj  be 
feels  comparatively  well  and  eouifortalilf'.  This  sense  of  comparative  case 
and  ph>'sical  wcll*beiug  in  so  coiuinoiily  piis^nt  and  is  in  many  cases  so 
pronounced  as  to  constitute  one  of  the  characteristic  features  of  the  disease- 
Unfortunately,  this  jxeriod  of  comfort  and  fretxiom  from  fever  Is  distinctly 
limited.  Usually  in  24  houra,  but  in  M>me  casea  not  until  two  or  three 
da>'s  have  elapsed,  the  temiwrature  again  mounts  rapidly  to  a  pf>int  near  or 
above  the  previous  high  level.  The  symptoaw  of  the  first  febrile  attack  are 
now  repeated,  to  subside  rapidly  after  a  few  hours  as  th«  tcropeniture  acaiD 
falls  to  Uio  uormaJ  line.  F'rom  this  time  the  clinical  course  of  the 
tiwally  aaniraes  a  markedly  periodic  character,  high  fever  and 
suceeding  each  other  often  at  fairly  regular  intcrvais. 

in  some  cases  twfore  each  rise  of  temperature  the  patient  experienoes  a 
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proQOiuiced  chitl,  or  rigor,  wliich  may  be  so  pioDounced  as  to  be  quite 
noticeable  to  nuraes  and  att^mJants,  iind  may  iMt  from  fivo  to  l^-n  min- 
utes, or  considerably  longer.  More  ofteiti  a  (Ju^lJiict  chill  w  not  reix-ated, 
the  patient  oompIainlaK  simply  of  a  sense  of  chilliness  just  Iwfore  the  attack. 
In  some  ciuvs  nrither  n  chili  nor  a  sense  of  chilliness  is  complained  of.  — 

The  Ijlood  (■4HHi|.  in  st-ptir  sinus  thitjinlKiisiiJ,  eo  far  a»  liaH  lieen  oliserved.^^^ 
follows  the  same  Reneral  laws  wnich  Kovern  if*  chaiiBcw  in  other  supipurative/^ 
iceioiw.    Tho  statement  of  Crockett,'  that  a  RTaduul  and  propre-saive  increase 
in  the  nuni)>er  of  white  cells  to  a  point  not  U!«ually  e^cceeding  20,0(X)  is  a 
characteristic  feature  in  septic  Binus  phlebitis,  is  of  interest,  and,  if  verified 
by  further  obser\'ation,  niU  l>eof  diaenostic  value. 

*  The  cycle  of  acjiHc  phcinoinena  alwve  described  undoubtedly  forms 
the  Imsb*  of  one's  diagnosi.s  in  the  great:  majority  of  casofi.  It  is  clear 
that  the  two  components  of  each  febrile  paroxj'sm  are  the  loRical  results 
of  the  morbid  pmcew  within  the  sinus,^ — ^the  sharp  lii^e  of  ti'niperatuie 
markinK  entrance  into  the  blood  stream  of  sejMic  matter  from  the 
disinteKTatinp  thromljus;  the  rapid  fall  t.o  normal  indicntinp  their  final 
elimination,  ur  the  fiunt  exhaustion  of  their  toxic  agents.  In  addition  to 
the  periodic  character  of  the  atiaclc,  the  patient  shows  always  a  progressive 
lo«s  of  flesh,  strength,  and  "tone."  finiilly  assutninji;  the  eharacl-crislic 
"septic  look"  which  is  so  difficult  to  descril»e  Imt  usually  so  unmistakable 
to  the  practised  eye. 

The  gynifiioms  tmceable  lo  disturbed  crrcfcra/  HrcuUitiofi  are  inon?  often 
absent  than  present,  and  may  be  dealt  with  briefly.  Crockett  alludes 
to  hcadEche,  nausea,  and  vomiting  as  among  the  occaHiunal  sjtnptotns 
of  sinus  thrombosis.  Headache  of  rather  severe  tyix;  may  l;e  present 
during  the  heiRht  of  the  febrile  attack.  Occurring  during  the  period 
of  remission,  it  is  more  likely  to  he  due  to  the  cerebral  congestion  caused  by 
an  obstructive  clot.  In  two  cases  repoited  byOruening'  the  anas  was 
absolutely  occluded  by  an  olwtnictive  thrombus,  and  in  each  ca^'  1  he  patient 
cxliihitcd  marked  mental  letlmriQ'and  drowslneeB,ondpatient  lapsing  quickly 
into  somnolence  as  soon  as  left  undi.sturl»cd.  Both  of  theae  patient^^  sufTered 
also  from  severe  headache.  In  ca>«es  uf  parietal  (i.e.,  non-obstructive) 
thrombosis  the  above  s^-raptoms  are  absent. 

A  symptom  which  is  occasionally  j>re8ent  in  olistructive  sinus  throm- 
boets  is  optic  neuritis.  Its  occurrence  has  been  obsor\*cd  and  recorded  by 
Gruening,  Kipp,  Crockett,  Frcidenberg,  Jansen,  and  others.  In  Crockett's 
series  of  ttO  operable  eases,  taken  from  the  reco]-ds  of  the  Boston  Charita- 
ble Eye  and  Ear  Hospital,  optic  neuritis  was  prosent  in  IB,  or  slightly  over 
25  per  cent.  This  is  a  larger  i)crcentagc  than  has  \xica  lecordod  by  other 
obeervere. 

Hypcncmia  of  the  optic  nerve,  optic  neuritis,  or  choked  disk,  in  a  case 
presenting  other  clinical  evidences  of  sinus  phlebitis,  would  point  rather 

■Crorkvtt:  'rbromtKK<ii)  of  the  LAtcnil  Siims.  .\nniibof  Otol,  June,  1008. 
■  Gnieninn :  f^inat  Thrombosii!  of  Cnitiv  Origin  ami  ita  Relarion  to  Strpptococnpmw, 
Annale  of  Otology,  Marcli,  Idia 
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strongly  to  an  obstructive  lesion, — i.e.,  to  a  dot  producioK  complete  obstnio- 
tion.  Atjaenoo  of  all  ocular  chanKcs  Is,  however,  abnolutely  without  ^gnifi- 
cance  as  an  indication  that  tlic  siiiuit  is  not  fUseafied. 

MoHt  aural  Kurceoo!*  of  large  axperieoce  have  seen  cases  of  ver>'  ext«iu<jve 
clot  fonnation, — as.  for  instance,  of  a  thrttmbu'*  extending  backward  ntaHy 
to  the  torcular  and  don-nward  so  as  to  occlude  the  entire  length  of  the  jugular 
vein.  In  such  ca'ws  it  is  easily  concci^'iihle  that  the  thrombot-ic  procesn 
may  extend  through  the  ttuperior  petrosal  sinus  to  the  cavtanous  tonus, 
practically  obliterating  the  lumen  of  that  vessel.  Should  this  exceedingly 
rare  complication  occur,  it  would  or  might  lie  announced  by  llie  following 
spectacular  array  of  ph>-Mca]  signs:  tedeina  of  the  oonvaiiooding  eyelidM 
and  about  the  brow,  chemosis  of  the  conjunctiva,  exophthalmos  and 
immobility  of  the  eyeball  from  poetorbital  cellulitis. 

Racieriartnia. — It  KaA  long  been  known  or  believed  that  roost  of  the 
iraportaiit  cliniciil  phenomena  of  infnctivo  sinus  thromliosis  are  diroetJy 
attributable  to  the  passage  of  gernu  frcHn  a  disintegrating  clot  into  the 
general  blood  stream.  It  is  surpriRins,  tlKreforc,  that  attentioti  was  not 
dintctetl  earlier  to  the  importance  of  blood  cultures  in  cases  of  suspected 
sinus  infociion.  Impetus  hiu*  in  recent  yeara  been  given  to  the  study  of 
this  question  in  America  by  the  careful  investigations  of  Dr.  K.  Libnian* 
in  the  Pathological  I.dbonitory  of  the  Mt.  Sinai  Hospital  of  ls\>w  Vork- 
The  results  of  these  investigations  have  corrolwrated  the  tncws  ex- 
preaaed  by  Leutert*  and  Suej^,* — viz.,  that  the  great  majority  of  oaso 
of  anus  thrombosis  are  due  1o  a  streptococcus  infection.  Suo-pfle,  from 
a  careful  auaiyKis  of  a  htrgi-  HerieH  of  cmwcb,  expressed  his  belief  that  euw 
of  staphylococcus^  and  pneuniococcus  infection  rarely  fpve  rise  to  any 
intracranial  com  plication.  libmiui,  writing  in  1908,  after  searchinK  the 
literature  of  the  subject,  found  an  absence  of  authentic  records  of  canot  of 
rtinus  thromlMwls  due  to  the  pncumococcufl.  Thi?sc  laboratory  re[)ort»  have 
the  clinical  support  of  Profesaur  Bezold,'  who  stated  in  bis  text-book  of 
otology,  that  all  the  case^  of  sinus  throinlxiMs  operated  upon  by  turn  in  bM 
hospital  practice  were  cases  of  slreptococciis  infection.  A  most  intetredting 
contribution  to  our  clinical  knowledge  of  the  l>uctenaMuia  of  sinus  ihitMih 
bo«s  is  found  in  a  paper  by  Dr.  Kinil  <!ruening,  published  in  the  A'eu<  York 
Medicfit  Journal  of  June  5,  IWK).  TIum  gmpcr  Ls  bamxi  upon  10  casts  r' 
lateral  sinui*  thrombomfl  operated  upon  by  him  in  the  Mt.  Sinai  Hospital 
and  the  rKiuIts  of  the  blood  examinations  by  Dr.  Ubman.  The  blood  for 
thcNe  cultures  wa.<t  taken  from  the  median  basilic  vein.  These  exBuiiuatioDS 
gave  positive  rcBults  in  seven  eases.  I>eing  negaii\'e  in  the  othej  three. 
"The  micro-organisms  causing  the  infection  were  in  five  eases  the  ntn^ 


•  Ubman:  Value  of  Uacterioiogical  Hxanunattoiu  in  Otoluny,  witb  *Yirfisl  Bahf 
eum  tn  RUmcI  CVltum,  Arch,  of  ()t<it.,  xxx%-i). 

'Letitcrt:   RnkU^riolo^scJi-Kliniachc  .Studkn   bbcr  Compikaliomn  Aniln-  md 
Chronincher  Mitt«lohn>itoruageo,  Arcb.  f .  Ohrenheil. ,  BH.  48,  p.  19Qi 

•  Sucpfle:  Cited  by  Ubroan,  ibid. 

•  ilfitold'  Ti-xt-bfMik  of  Otology,  p.  157. 
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tococcuH  pyogenes,  in  one  case  the  Rtit^towwcus  mucoRus,  in  anot-her  the 
Ikacillus  proteus.  The  saiue  orKanisiuB  had  previously  Iweii  fuuiid  in  tlie 
purulent  dLsehargo  from  the  car."  Further  proof  of  the  practical  value  of 
bloud  examinations  luider  certain  circutiuttanct-H  i^  found  in  two  caae», 
also  reported  by  Dr.  (.Jrueninc.  in  which,  with  no  previous  liistory  of  ear 
tronhlo,  the  sinus  was  explored  solely  on  the  streORlJi  of  e.haraeteristie 
symptoiiu;  of  septic  absorption  and  a  demonstrable  streptoeocca^niia,  an 
infected  ihrtMnbua  boinji;  found  in  earh  ca**. 

A  lees  positive  conelusioD  a*  to  the  value  of  blix«]  eiilturee  as  a  tueans 
of  detenmuinic  septic  sinus  thrombosis  seems  deducihlc  from  the  nwilta 
puhliahod  in  the  same  year  by  Dre.  Arthur  B.  Duel  and  Jonathan  Wiitcht, 
writing  in  coltaboration  *  Their  report'  is  bawxl  uex>ii  a  series  of  57  cafies^ 
treated  in  the  wartU  of  the  Manhattan  R>t  and  Ear  Hospital,  in  M-hich 
careful  blood  axaniinationR  wore  made.  ()f  these  .57  casej*  a  [HBitive  batv 
terisHnia  was  found  in  10.  Of  the  lli  pcwtitive  blood  cultui-es,  streptococci 
were  present  in  14,  piieumococci  in  2.  AnalyziuK  them  further,  aoeordinK 
to  the  leaona  present,  we  find  that  4  were  characttiri^tic  caees  t»f  septic 
sinus  thromboRis,  1  of  suppurative  labyrinthitis  with  leptomeninKitis,  2 
n'ere  of  frontal  .-jinwiitis.  and  (he  reinaitiing  0  caM¥  were  of  uncomplicated 
maatoklitis  which  made  uneventful  recoveries  followiiiR  simple  mastoid- 
ectomy. 

Clearly  there  are  certain  facts  which  sliould  Ije  thoroughly  weiRhed  and 
diseste*!  I)ofore  arriving  at  a  conclusion  as  to  the  surgirai  .siffnificanpc  of  a 
deirMjnj<trat>le  sdvpioeoeca'mia  in  cawss  of  tnitltilfMtur  i^uppnration.  Thewe 
facts  may  Iw  marshalled  somewhat  in  the  foUo«-inK  orrler: 

Bactcrio^niin  is  a  ttsual  accompaiiinient  of  septic  endocarditis;  it  is  not 
infrequently  present  in  pneumonia  and  in  purulent  meninKitis;  it  may  be 
IHVsent  in  severe  cases  of  tonsillar  infection;  it  occurs  not  infrequently  in 
tbe  eeptic  typo  of  scarlet  fever.     It  may,  according  to  Dud  and  WriRht, 

preeeDt  in  cases  of  uncomplicated  suppurative  mastoiditis. 

lihraan's  paper'  is  a  perfectly  fair  and  scientific  statement  of  his 
TBSultK  ill  an  exceptionally  brilliant  series  of  cases.  His  inva^liKations 
ha%*e  helped  to  place  lit  our  disposal  a  very  valuable  aid  in  the  diaKnosis 
of  doubtful  cases.  It  dues  not  appear,  however,  even  when  no  other  focus 
of  inf<KTtion  can  lie  located,  that,  the  mere  presence  of  atrept<M«cci  in  the 
blood,  unless  reinforced  by  clinical  manlfcB  tat  tons  of  the  disease,  can  be 
accepted  as  sufhcieut  Ki'ounds  for  diaKno.»ticatint£  .sinus  thromiHJsis  or  for 
openinfi  the  .litms. 

Fhyirirai  Sidrui, — There  arc  no  constant  phj'sica!  signs  of  infective 
inus  thrombosis.  In  some  eases  of  acute  sinus  phlebiTls,  the  inflammatory 
proccHS  spreads  backward  aluuff  the  tJiastroid  vein  to  its  point  of  entrance 
at  the  mastoid  foramen,  cau^in^  noticeable  tenderness  at  this  point.  The 
position  of  this  foramen  varies  somewhat,  being  usually  about  IJ^  to  1^ 


*  Duel  and   Wriglit:    Clinitstl   and   Patiialt^ioil  fjigaificaDCe  of   Bacterieeniia   ia 
Suppurative  Otitis.  N.  Y.  Med.  Joiir.,  Oot.  90,  19O0i 

*  lifaouD :  loc.  at. 
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inches  behind  the  orifice  of  the  coitUagJaous  meatus  aod  on  a  level  vrith 
its  floor.  Clearly  defined  sensitiveness  to  pressure  at  this  point  is  regarded 
by  ftnme  riiir^enns  as  a  vahiable  lUagnofltic  si^i  of  sinm  phlebitis.  U  is  a 
condition  which  may  easily  be  simulalcd  by  an  wctension  of  inflammation 
backwani  through  a  pneumatic  mastoid  to  the  larjco  pneumatic  spaces. 
frequently  present  in  this  re^on. 

8cn5iti^'«Dee8  to  pressure  alonf;  the  course  of  the  jusular  vein  may  ]je 
cftuspd  by  an  exrersion  of  inflammiit.ian  to  thejuRular  bulb  and  thence  along- 
the  walls  of  the  vein.  When  this  inflammation  is  pronoimccd,  the  surround- 
ing tiasue-9  may  become  invohTd,  giving  rise  ia  a  noticeable  induration  under 
the  steniomastoid  niHBcfc.  As  a  further  extension  of  tJiis  secon<lar>'  in- 
flumnatiou.  the  cer\-ical  glands  lying  ui  front  of  and  Ijehind  the  stemo- 
maMotd  muscle  may  Iw  distinctly  enlarged. 

The  recognition  by  deep  jialpatiun  of  a  cord-like  mass  suppoHod  to  repre- 
sent a  thrombus  filling  the  jugular  vein,  has  been  mentioned  by  many  au- 
thorities as  a  valuable  physica.1  sign  in  cofiea  of  extensive  clot  formation. 
Personally  I  have  never  l>onn  ablt  to  nK^ogniw.'  it .  i")ne  reason  for  my  failure 
may  be  the  fact  that  I  have  always  beIiovp<l  that  any  forcible  or  deep 
palpation  along  the  course  of  the  v^n  in  cases  of  suspected  jugular  throm- 
bosis is  an  exceedingly  unwise  and  dangeroas  procedure.  It  is  conceivable 
that  one  mifdit  easily  in  this  way  dislodge  and  Force  into  the  general  bhxKl 
current  a  large  portion  of  the  infected  clot,  giving  rise  not  oidy  to  pro- 
nounced sj-stemic  poisoning,  but  possibly  also  to  dif«cminatcd  met^statie 
foci  of  infection. 

Moderate  induration  along  the  course  of  an  infected  vein,  resultinjE 
from  inflammatory  changi's  in  the  surrounding  tissues,  is  not  very  uncom- 
mon, and  when  prosent  is  an  ea<aly  recognized  and  very  \-aluable  diag- 
nostic sign.  The  «Titer  h  inclined  to  believe  thai  this  condition  has  in 
many  cases  been  inisinler]>reted  as  representing  an  organised  clot  within 
the  vein.  ' 

Macroscopic  Changcx  m  the  Sinus  WaM. — In  a  case  of  susjiected  aous 
thrombosis,  the  exp«^Hiire  of  the  sinus  for  the  purpose  of  in»j>ecting  Its 
outer  wall  is  not  only  justifiable.  l>ut  elpArly  callctl  for.  Hemoval  of  the 
overiying  bone  may  reveal  one  or  more  of  the  follo^nng  conditions, — via., 
(1)  In^tmmaforif  tt/ihr/n'/)r\s  beturen  bone  and  dura.  This  in  some  cases  rcD- 
ders  the  unooveriiig  of  the  sinus  somewhat  difficult  and  is  an  oocaaional 
cause  of  its  accidental  rupture.  (2)  Tfx  presetux  of  fiuid  piu  in  contact 
with  an  apparently  healthy  sinun.  This  conffition  (pcrinnous  abecen)  U 
not  particularly  uncommon,  and  in  adults  may  give  riao  to  no  a>7nptaiiu 
whatever.  In  thi'  rit*e  of  young  children,  on  the  other  hand,  a  penHinOus 
mbeoew  may  cause  a  tomix^rature  of  very  ^j>tic  type, — i.e.,  sudden  high 
rises  alternating  uHth  remissions.  I  have  seen  a  large  number  of  such  caivs 
among  children  sufTering  from  acarlet  fever  in  the  wards  at  the  \\11lard 
Parker  Hospital.  The  whole  clinical  pictun^  may  be  such  as  to  tnjggnt 
intr»-sinu8  infection.  These  symptoms  usually  sulnside  after  nunoviU  of 
the  diseased  bone, — unices,  of  course,  there  Ix*  a  focus  of  infection  within 
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tbe  sinus.     (3)  Presence  of  granulationti  uptm  the  dura.     In  addition  to 
penAmouJt  abscws,  we  frequently  find  the  dura  covered  by  a  layer  o(  granu- 
JntionH.     With  this  condition  the  sinus  wall  may  be  very  considerably 
thickened.    Granulations  do  not  fonu  upon  Ibe  normal  dura.    Their  mere 
presence,   tlterefore,   is  evidencp  of  inflanimator>'  changes  invoUing  at 
ii«.st  tbe  outer  coats  of  the  vcKsel,    Sueh  in(laii»uat<in'  ebaiiges  with  the 
superimposed  granulations   must    necvssaiily    mean   thickening  and    in- 
creasiHl  resistance  to  pnsrsure  in  that  part  of  the  sinus  wail  coverod  by 
granulations.     In  general,  the  increase  in  rigidity  tA  proportional  to  tbe 
duration  of  the  le-sion.    It  does  not  necessarily  follow,  however,  that  ibe 
inner  coat  of  the  vessel  is  jnvolvetl.  and  there  is  reason  to  believe  that  in  a 
majority  of  cases  such  involvement  does  not  take  place  if  surpcal  inter- 
ition  is  not  loo  long  postponed.    The  point  I  wiah  1x>  make  is,  that, 
;ver  granulations  are  found,  tlie  sinus  wall  must  be  thickened  and  must 
offer   increased   resistanoc   to  the  paljiating  finger.      Cnlesi^  tbe  .surgeon 
^^  reidizes  Lliia  fact,  be  may  receive  the  impreiuiion  that  he  has  imder  bin  bnger 
^B  a  parietal  clot  and  be  led  into  the  mistake  of  opening  a  sinus  which  Nature 
^^  is  guarding  from  infection,  and  which  requires.onty  the  removal  of  supers 
imjxwed   di.<ejwed   Iwine  to  insure  a  rapid   recovery.     (4)    InJtammaUyry 
chnngeA  \rith  ahitence  of  gramilntions.    Conditinns  presenting  even  greater 
difbculties  of  interpretation  arc  extensive  inflammator>'  changes,  occa- 
'        sionally  encountered,  with  little  or  no  tendency  to  the  formation  of  pro- 
tective granulations.    Every  aural  surgeon  of  considerable  exiwrience  will 
'        recall  the  anxiety  wliich  such  ca--****  have  occasionally  caused  liini.    The 
anwi  wall  may  present  (a)  a  dull  sodden,  somewhat  tedematous,  or  water- 
I        logged  appeamnce,   tbe  moderate  lustre  characteristic  of   normal   dura 
being  lost,  ami  tbe  luiiial  bhiiflh-gray  color  )x>irig  change)  to  a  somewhat 
purplish   hue.     The   impression   received   in  of  an  e.xtcnsive  pathologic 
change  involving  the  entire  thickness  of  tbe  vessel  wall.    Or  (b)  the  sinus 
wall  may  appear  thinner  than  normally,  and  its  normal  Iu.stre  may  have 
'        given  place  to  an  unnaturally  gtaztxl  appearance.    The  macroscopic  apjKar- 
I        once  is  of  marked  atrophy,  gixnng  the  impression  of  a  tissue  whose  power 
of  maintaining  it«  own  nutrition  has  lx>en  either  destroyed  or  reduced  to 
a  miniraimi.    When  a  sinus  presenting  tbia  app*'aranec  conveys  also  a 
I        positive  sense  of  resistance  to  tbe  palpating  &nger,  it  is  not  surprising  that 
the  surgeon  should  suspect  the  presence  of  an  adjacent  clot.   Again,  (c)  thoro 
may  be  areas  of  ."luperficial  cnwion.     Thi.s  loss  of  surface  epithelium  may 
.       repn^'ut  a  traunmtic  result,  marking  the  sit«  of  &  former  adhesion  between 
^_^thc  inflamed  dura  and  the  removed  bone. 

^H  The  writer  at  the  present,  writing  has  under  bis  care  in  one  of  tba 
^KBoariet  fever  wards  of  the  Witlard  l^irker  Hospital  an  a<lult  patient  whose 
^f  nnwi  wail  showed  in  different  parts  two  of  the  conditions  above  described. 
r  TTie  mastoid  lesion  was  one  of  rapid  and  very  extensive  osseous  necrosis. 
Tbe  sinus  wall  pi-esent«d  altemat  in%  ureivt  of  apparent  atrophy  and  infiltra- 
tion in  different  parts,  and  jw  a  whole  apjH-ared  so  devitalizetj  and  e-Xtenslvely 
that  the  nTJter  predicted  that  the  subsequent  course  of  tbe  leedou 
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n'ouhi  prove  the  interior  of  the  vessel  to  have  berume  infected.  There  had 
been,  howevw.  no  symptotiu  altogether  typical  of  septic  poisoaioK  through 
the  pinus,  and  it  was  dpcided  to  keep  the  patient  tinder  observation  for  a 
day  i)r  two  Ix-'fore  subjecling  him  to  fiirther  operative  intervention.  Since 
then  ten  days  have  elapsed,  and  no  symptoms  of  further  septic  atjt«orpticm 
have  occurred.  The  diwaned  winus  is  now  covered  with  protective  graim- 
lations  and  the  patient  is  on  the  road  to  recover^'. 

It  may  swm  from  the  above  that  tlie  ftTiter  Is  devoting  much  ^pace  to 
a  diKrufMOD  of  conditions  bavinK  little  bearing  upon  sinus  thromlxras. 
That  19  not  exactly  the  case.  The  phj-sical  conditions  abo\'e  described 
lead,  if  not  surgically  relieved,  to  infretive  sinuft  thromba6i&.  They  form, 
therefore,  a  stage  in  the  pathology  of  that  lesion.  The  infective  process 
may  already  have  reached  the  inner  coat  of  the  vessel.  We  can  not  be 
sure,  however,  that  intra-«inu8  infection  has  actually  occurred  unletv,  in 
atldition  to  the  physical  changes  above  described,  there  are  alno  ^ome 
constitutional  evidences  of  septic  absorption. 

As  to  the  form  of  pathologic  cliange  in  the  sinva  wall  which  may  be 
ac*!epted  as  iwifitively  indicatinK  intra-?iinuK  inrection  either  present  or 
inevitably  to  follow,  my  experience  does  not  justify  me  iu  describing  under 
thw  head  any  condition  short  of  obvious  gangrenous  de(«truction  of  its 
vitahty  at  some  point.  In  sliort,  while  there  undoubtedly  are  cases  which 
justify  the  surgeon  of  large  experieiiee  in  opening  the  sinus  upon  the  physi- 
cal changes  alone,  the  writer  believes  that  they  are  exceptional.  Certainly 
the  surgeon  whose  experience  with  sinus  lesions  has  not  been  large  should 
not  operate  upon  the  sinus  in  the  absence  of  characteristic  s>inptom.s  of 
periodic  sepsis. 

Aitpiration  Movcin^nls.  ^  Before:  leaving  the  discustion  of  physical 
changes,  a  word  should  be  said  of  the  so-called  respiratory,  or  ast>iration, 
movements  occasionally  seen  in  an  expo.sf-'d  sinus. 

The  large  veins  of  the  neck,  and  notably  the  internal  jugulars,  show 
normally,  if  exposed  surgically,  very  marked  variations  in  calibre  which 
occur  syni^hronnusly  with  the  resjiiratory  nmvernents.  Thus,  an  exposed 
internal  jugular  balloons  out  during  deep  expiration  and  culta|)ses  during 
inspirutton.  These  movements  of  the  vein — ^xagEorated  during  forced 
respiratory  effort* — are  naturally  less  conspicuous  duriuK;  quiet  respira- 
tion. Since  the  internal  jugulars  rrjir^wi'nt  the  direct  continuation  of  the 
sigmoid  sinuses,  one  would  expi-et  to  observe  similar  movements  of  the 
latter  when  exposwl  during  oi>oralion.  Ordinarily,  however,  the  sinus  doee 
not  partiiiiimtc  in  these  movements,  sudden  rlmngcs  in  its  calibre  l>eine 
guariie<l  a^tainst  by  various  factors,  prominent  aniung  which  are  the  marked 
constrictions  above  and  below  the  jusulir  butb,  and  the  sharp  angular 
bends  which  obstruct  the  current  in  the  neighborhood  of  the  jugular 
foramen.  When,  however,  the  current  ts  cut  off  by  an  obstruction  {e.g., 
clot)  at  the  torcular  end  of  the  canal,  the  blood-prewiuru  is  so  far  reduced 
that  noticeable  collapsing  of  the  sinus  wall,  synchronous  with  inspiration, 
occurs  in  that  {Ktrliun  of  the  vessel  between  the  obstruction  and  ita  exit 
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at  the  juRular  foramt^n.  Such  a  phenomenon  in  a  case  of  suspected  sinus 
thrumbosis  would,  therefore,  suggest  an.  obBtructiug  ctut  situated  between 
the  exposal  siiius  wall  and  the  torcular.  While  its  occajsional  occurrence 
and  poflsible  aJKnificanee  should  be  kept  in  mind,  it  is  nut  a  tr list w(ir thy 
sign,  its  unreliability  being  due  mainly  to  two  facts, — viz.:  (I)  If  tho 
oljstruction  wpre  far  hack, — i.e.,  post-crior  to  the  entrance  of  the  superior 
petrfjsal  Hinus. — the  blood  from  this  sinus  and  from  the  mastoid  emisHary 
and  posterior  condyloid  veins  mifjht  be  sufficient  to  maintain  tlie  usual 
pressure  and  prevent  as])iratiou  iiitiveineiil.-^;  and  (2)  with  absolul-ely  nu 
clot  or  obstruction  lit  any  part  of  the  sinus,  moderate  aspiration  movements 
may  Iw  present  in  a  perfr^-tly  normal  vc-wel.  In  a  case  of  mastoiditis 
operated  upon  some  years  ago  by  the  writer,  the  wall  of  the  exposed  sinus 
showed  nnt  only  well-marked  pathologic  change  but  also  noticeable, 
ainiiiftt  flapping  inovenK'iits  synchronous  with  the  respiratory  mitveinents. 
This  case,  aftercausing  the  writer  considerable  anxiety,  went  on  to  unevent- 
ful recovery.  This  i>henoniemin  in  an  unolwiructcd  sinus  I  ean  aecount  for 
only  upon  tlie  hj-pothes^is  of  an  unusually  large  jugular  foramen  and  a  very 
large  jugidar  vein  which  exerts  during  inspiration  an  unusually  forcible 
drag  u]}on  the  blood  current  iu  the  (^inus. 

The  course  of  the  disease,  after  a  focus  of  infection  within  the  sinus 
has  been  cstablUhed,  iscmenf  grHdunl,  but  ever  progressive,  loss  of  strength 
and  vitality.  The  remarkalile  absence  of  symptoms,  eithiT  t^ubjective  or 
objective,  which  usually  characterizes  the  periods  of  remis.sion  during  the 
early  days  of  the  attack,  l«'Conies  gnulually  less  marked  as  the  patient 
becomes  more  and  more  septic.  With  the  repeated  entrance  of  septic 
emboli  into  the  general  lil(*od  stream,  metastatic  al>sei?sse3  may  be  estal)- 
lished  in  various  parts  of  the  body.  I  have  sceu  such  abscesses  over  the 
sternum,  at  the  wrists,  elbows,  knees,  or  ankles.  I  have  seen  four  or  five 
such  abseesses  develop  almost  simultaneously  in  th«  same  patient.  In 
like  manner,  septic  matter  may  find  lodgement  either  in  the  lung  or  heart, 
giving  rise  to  aseptic  jineuuiunia or  to  aw|itii;  endocarditis.  In  ft  ciisc  suc- 
cessfully operated  upon  by  Dr.  John  B.  Rae'°  fur  septic  sinus  Ihrombosis 
of  the  right  side,  the  patient  later  developed  symptoms  of  brain  abscess 
in  the  left  hemisphere,  which  was  subsequently  opened  and  drained.  The 
cases  cited  indicate  to  some  extent  the  multitude  of  dangers  which  hover 
about  the  patient  suffering  from  this  Icsiun,  ami  which  are  en<U'd  only 
when  the  focus  of  infection  within  the  sinus  has  l>een  eliminated  or  its 
cunnection  with  the  general  circulation  has  Iwen  cut  utT.  While  the  devel- 
opment of  metastatic  al^sci-sses  subjects  the  patient  to  intense  suffering 
and  increases  enormously  the  drain  upon  his  vitaUty,  they  <lo  not  render 
the  prognosis  hopeless.  In  one  of  the  last  cases  operated  upon  by  the 
writer,  and  in  which  he  was  obliged  to  resect  the  jugidnr  vein,  there  was  a 
large  metastatic  abscess  involving  the  right  elbow,  which  did  not,  however, 
interfere  appreciably  with  the  patient's  rather  rapid  recovery.    In  a  single 
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case  operated  upon  by  Grueiiiiig,"  mt>la$t«tio  alKwesses  develoi>cd  and 
were  successively  evacuated  in  the  rif^ht  thi^h,  the  rifcht  knee,  the  (M^t^rior 
aspect  of  eaeh  arm,  the  pcrinoum,  and  last  in  the  suprapubic  region,  the 
patient  finally  raakiiiR  a  complete  recovery. 

Before  making  a  diagnosis  of  sinus  thrombosis,  it  is  of  cnurse  essential 
tliat  all  other  diseases  which  iiiiglit  cau.se  like  symptoms  should  Ik>  defi- 
nitely excluded.  Among  such  may  be  xnentioned  pneumonia,  t>')>hoid 
fever,  acute  emlorarditis,  malaria,  and  certain  cases  of  scarlatinal  infection. 
The  distinguishing  features  by  which  these  conditions  may  be  differentiated 
are  known  to  all  experienced  physicians,  errors  in  diagnosis  being  moce 
likely  to  rt-sult  from  a  too  narrow  conception  of  disea.-^e  on  the  part  of  the 
aurist  than  from  the  abwnce  of  symptoms  or  j>lijvical  tagtia  which  the 
trained  diagnostician  might  be  expected  to  detect.  It  is  worthy  of  note 
that  all  the  conditions  referred  to  above  are  diseases  in  which  a  bacteri- 
smia  is  knon*n  occa>iional[y  to  occur. 

In  the  writer's  exporirnce,  the  cases  presenting  thn  greatest  diflRciiUies 
of  diagnosis  are  those  of  children  sufTering  from  the  septio  tj-pe  of  scarlet 
fever.  That  slk^Ii  0(u>*ea  occur  without  any  <lisciivorab!e  focus  of  localized 
infection  in  a  fact  well  kiiowti  to  pliytiiciatts  in  large  practice  among  chil- 
dren. I  have  8<«n  cases  in  which  the  temperature  ha«  for  daj-s  run  a  cCHirse 
altogether  characteristic  of  intra-sinus  infection,  but  which  have  ulti- 
mately recitvered  wiihout  operation.  With  auch  facts  in  mind,  the  coinci- 
dence of  severe  scarlatinal  infection  and  suppurative  oliti.«i  media  involves 
aproblem  of  no  little  difficulty.  At  first  thought,  it  would  8L*em  that  such 
cases  are  pre-eminently  of  the  cla»s  in  which  the  examination  of  the  blood 
from  a  distant  vein  for  evidences  of  bact<*riiemia  would  l>e  of  the  gn^atc^^L 
value.  Unf*jrtunately,  tlie  infectious  diseases — and  particularly  scarlet 
fever — arc  known,  even  in  the  absence  of  siniw  involvement,  to  be  an  o«t- 
Bvonal  cause  of  strep tococcietnia.  Blood  cultures  arc,  therefore,  not  of  very 
positive  value  in  locating  the  principal  focus  of  infection  iti  caves  of  sepsis 
compiicating  the  acute  infections  disettsi's. 

Prognosis. — We  shall  sjK-idi  more  intelligeutly  of  the  prognosis  if 
we  accustom  ourselves  to  recognize  two  distinct  stages  of  the  lesion, — 
viz. :  (1)  iHjtpurative  tinwi  phlebilts  externn,  characterized  by  inllammatory 
changes  involving  only  the  outer  coats  of  the  sinus  wall;  and  (2)  infe^ipt 
sinus  phlebitis  interna,  or — since  inflammation  of  the  inner  coat  is  ti.«<ually 
coincident  with  clot  formation  —  infective  sinus  thrombosis.  Unlcsa 
relieved  by  »onic  form  of  surgical  intervention,  the  pmgno.<ia  in  any  stage 
of  the  disea&c  is  exceedingly  unfavorable.  Even  when  the  inHanunation 
is  confined  to  the  oiit*T  dural  surface,  it  is  difficult  to  conceive  how  nsolo- 
tion  can  take  place,  or  intra-sinus  infection  l>e  averteil,  ho  loug  as  the  durm 
is  in  contact  with  <Ii^a.<tcd  or  necrotic  bone  or  bathed  by  confined  pua. 
As  Boon,  however,  as  we  have  removed  alt  diseasi-d  structures  from  con- 
tact with  the  inflamed  dura,  we  liave  paved  the  way  for  the  proci&tscs  of 
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repfur,  and  m  most  cases  for  fairly  rapid  recovery.  In  the  great  majority 
of  cases  intra-sinus  infection  does  not  suiiscrjuciitly  take  i)larp. 

la  the  second  stage— j.e.,  after  a  focus  of  infection  n'itliin  the  einua 
has  been  established— recovery  without  fiuther  operative  intervention 
can  not  be  expected. 

Theatment. — The  treatment  of  this  lesion  is  purely  surKical.  That 
of  the  first  stage — i.e.,  before  the  interior  of  the  sinus  has  become  involved 
— is  practically  the  same  as  that  already  advocated  for  perisinous  abscess, 
— viz.,  the  removal  of  all  difioased  bone  from  contact  with  the  inflamed 
dura.  In  carrying  out  this  provision,  we  have  two  surgical  guiihtf  as  to  the 
extent  to  which  the  sinus  should  be  uncovered, — vi^,,  (1)  until  apparently 
norma)  dura  is  reached  in  both  directions, —  i.e.,  towarti  the  torcular  and 
if  possible  toward  tlie  bulb;  and  (2)  until  the  bone  in  contact  with  the 
sinus  in  all  dircctlona  is  perfectly  sound  and  healthy.  It  is  better  to  remove 
rather  too  much  than  too  little,  if  by  the  latter  we  inciir  the  risk  of  leaving 
un.sound  Iwne,  or  bone  incapable  of  maintaining  its  own  nutrition,  in 
contact  with  the  minus  wall.  Thie,  aa  a  rule,  ts  all  that  is  reciuired  to  bring 
about  repair. 

As  soon  as  we  are  (uuvinced  that  the  interior  of  the  sinus  lias  become 
infected,  there  should  be  no  hesitatiun  or  uimecessary  delay  in  operating 
upon  the  sinus  iteelf. 

Indications  for  Sinus  Opcraticm. — The  indications  for  opening  the  Kinu« 
are  any  conditions  pointing  with  ^easonal^le  certainty  to  the  presence  of 
an  infected  clot.    These,  in  the  order  of  their  importauw,  are; 

(1)  Mastoid  disease  plus  symptoms  of  periodic  septic  absor]>tion. 

(2)  MtiiKtoid  Buppuration  plus  ttreptuuoccieuiia. 

(3)  Changett  in  the  sinus  wall  obviously  gangrenous  in  character;  only 
in  exceptional  casva,  however,  can  the  macroscopic  eWdences  of  disease  lie 
relied  ujion  aa  evidence  of  intra-siuus  infection. 

I  know  that  the  views  here  expressed  as  to  the  limited  value  of  mac- 
roscopic changea  in  the  sinua  wall  as  initicating  intra-tunus  infection  will 
not  have  the  support  of  some  distingiiiaheil  aural  surgeons.  The  point 
in  regartl  to  which  absolute  unanimity  of  opinion  may  lie  assumed  «ill 
usually  not  repay  dis-cus-sion.  Those  who  ativocate  Hurgical  inter\'ention 
in  ca."wa  of  suspccU^d  sinus  thrombosis  in  advance  of  syniptoma  of  styptic 
absorption,  do  so  upon  the  h>*pothesis  that  the  appearance  of  symptoms 
may  express  rather  an  advanced  stage  of  the  disease, — a  stage  in  some 
oasee  t«o  late  for  miccessfvd  ojMTativc  iiiterveation.  That  symptoms  of 
sepMS  Usually  indicate  clot  disintegration  is  probably  true;  but  that  the 
beginning  of  clot  disiutegriilion  represents  in  any  considerable  percentage 
of  cases  a  stage  in  which  the  chance  of  succeasful  intervention  is  nuiterially 
reduced,  I  do  not  Ik-Ucvc  to  be  a  fact. 

The  laboratory  investigations  of  Ur.  Libraan,  corroboral^-d  and  checked 
by  the  clinical  studios  of  Dr.  Omening,  have  brought  out  a  fact  of  enor- 
mous clinical  importance  in  the  stmly  of  this  disease, — viz.,  the  very  rapid 

Appearance  of  bacteria  from  the  blood  alter  resect  ion -of  the  jugular 
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vein.  In  uiDst  o(  their  cases,  the  hact«ri£inia  was  de6Qitely  checked 
within  24  to  48  boure  aft^r  the  ligation.  In  the  light  oF  this  fact,  it  seems 
to  the  writer  that  we  arc  more  than  ever  justified  in  a  reafionable  delay  in 
oix*ning  tlic  KJniLSi^t.f.,  vintil  syinptonis  of  systemic  infeetion  shall  have 
domoiLstrafitl  iU  iipccsnity. 

The  accompanj-ing  illustration  (Fig.  192)  givea  a  clear  and  correct. 


1'^*=': 


'«/ 


r^'im 


>^ 


trza 


pCImitar  nnui 
-Cavratioaa    noua 
'TrmiurmB  iiau* 
InUrkit    iwlroaal 


.Stijicriot  ,-nuna»l 
■inu* 


•  LaUnl  riau 


■  ^(nJxbt  tifiu* 


■.:r.S«^ 


FiQ.  193. — Vcaou*  dianneU  of  the  braia> 


though  somewhat  diasrammatie,  ])!etiire  of  the  large  venous  channels  of 
the  l)rain,  and  shows  the  relation,  direct  or  indirect,  l>etweei)  the  sigmoid 
Binu»  and  nil  the  others. 

liatwnfiie  vf  Operative  Trtaliwit. — 'Ilie  furgical  treatment  of  infci-ljve 
sinuA  thronilKisis  ha.s  rcpre-senlcil  a  grmlual  evolution,  the  successive 
sti^^cs  of  which  may  be  traced  in  the  following  operations: 

1.  IfemoiYtl  of  Clot. — Tbe  first  operations  wen-  ha.<ted  upon  the  hypoth- 
enis  that  tlie  clot  itself  wan  the  chief  sourn-  of  systemic  infectioo  and  that 
its  removal  would  end  the  disease.    The  operation  consisted  in  opening 
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the  si^noUl  sinus  and  examininj;  it«  interior  for  the  pnri^ence  of  an  organized 
dot.  The  clot  if  found  was  removed.  St^'riJc  gaiwe  wns  then  placed 
against  the  wound  in  tlie  F^inus  wall,  wliii-h  vcdn  allowed  to  hcnl.  Its  lumen 
was  not  oblit^irated.  Tlus  opt-roTi'iii  nv-mlu-ir  in  a  .slia;lit  reduction  nf  the 
mortality,  but  naturally  failt^I  in  the  Rroat  majority  of  custw. 

2.  Rfnnoval  of  Clot  and  of  Ihe  Disffiseti  Sinuit  Wall. — The  disappoint! riR 
results  following  the  opiTaiiou  just  descrihcd  soon  IihI  t«  a  recognition  of 
its  comparativu  useU'*^nef*s  »<j  long  as  the  di^'asfii  sinu?*  wall  was  allowed 
torrmain.  The  scope  of  llie  operation  wn.-*  therefore  pnlarged  to  include 
removal  both  of  the  clot  and  of  the  outer  sinus  wall  throughout  the  extent 
of  the  incision, — i.e.,  usually  over  a  cua^iderablc  portion  of  the  vertical 
limb.  This  necessitated  compresfiim  of  the  sinus  above  and  below,  and 
6rm  packing  ft-ith  sterile  gau:!c  of  the  intermediate  portion,  thus  obliterat- 
ing its  lumen  at  tlit'  site  of  the  operation.  The  resultH  of  this  operation, 
while  vastly  better  than  those  of  that  firs't  descriljed.  yet  failed  to  control 
the  infection  in  a  large  percentjige  of  cases. 

3.  Hemoi'al  of  Clot  and  Disrated  Siniu  Wall  plus  Ligaiion  of  Jugular 
Van. — The  latter  operation  marked  the  recognition  of  the  rather  frequent 
spread  of  the  leniun  from  the  sigmoid  ^inus  to  the  jugular  bulli  or  jugular 
vein  below.  It  had  become  cle^r,  that,  for  cases  in  which  the  limitation 
of  the  infective  process  t^o  the  sigmoid  sinujf  eniild  not  l)e  dL'terrniiied.  the 
only  treatment  offering  reasonable  protection  against  further  systemic 
poisoning  would  be  otic  which  not  only  atlHcltH  the  initial  lesion  within 
the  I'inus,  but  also  cuts  ulT  the  cotmection  of  this  vessel  with  the  general 
blood  stream  by  ligation  or  exsection  of  the  jugular.  The  adoption  of 
the  jugular  operation  as  jjart  of  the  surgical  treatment  of  intra-sinus 
infection  has  enormously  refliiced  the  mortality  nf  the  disease.  Formerly 
regardwi  as  among  the  m-arly  hopeless  lesions,  it  is  n«tw  looked  upon 
as  a  (Haoase  In  which  the  prognosis  under  skilful  surreal  treatment  is 
fairly  pood. 

The  operations  upon  the  sinus  and  upon  the  jugular  vein  will  be  de- 
scribed in  detail  in  a  lat<'r  chapter. 

ABSCEStS  or  THE    BKAIN. 

EnoLOOY.^ — Ktiologically  we  arc  concerned  here  with  only  one  clasa 
of  eases,— vIk.,  those  secondary  to  imtUlleHrar  or  mastoid  tlisoase.  Whiln 
brain  abscess  may  result  from  either  acute  or  chronic  suppiu-ative  otitis 
media,  all  investigations  prove  that  tlie  great  majority  of  inises  are  due  to 
the  chronic  form  of  the  disease.  Thus,  Okada,"  in  a  aeries  of  1-45  recorded 
cases,  found  that  1 17,  or  81  per  cent.,  were  due  to  chronic,  while  28  cases, 
or  19  per  cent.,  were  caused  by  acute  suppurative  disease  of  the  tympanum 
or  mastoid.  Neumann's'*  percentages,  ba.sed  upon  an  investigation  of 
151  cases,  gave  88  per  cent,  as  due  to  chronic  and  12  per  cent,  as  due  to 

"  Okada:  Klin.  Vorcr.  bus  d.  Qvb.  dcr  Otolt^c.  «tc.,  3,  p.  330. 
<*  Nvumunn;  OrBbcIlar  Ab»ci.'«8,  Eng-  mlitioa,  p.  3. 
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anjti;  flimoM-.    In  Gruiu^rt's  Sfrie^"  91  per  cent,  resulted  from  chrtHiic  and 
9  pf-r  f.frrit,  fivjin  acute  tjinpanic  or  mastoid  suppuration. 

In  line  with  the  aU>ve  are  Jan.'aen's  statistic:;'^  compiled  from  the  rec- 
wl.i  of  the  Berlin  Ear  f.'linic.  in  which  6  cases  of  brain  abscess  occurred  in 
^.VK)  cH.-'.i-H  tti  chronic  middle-r^ar  suppuration,  or  i  in  417,  and  only  1  in 
Z'i.jf)  cHut-n  of  acute  suppurative  otitic  media. 

Agti.  -  All  authoritifrs  aeree  that  the  great  majority  of  victims  are  found 
in  jM-'ipie  Ix'twwn  the  a«es  of  10  and  30  years. 

Sex.'  Mirn  are  more  frwiuent  sufferers  than  women.  Thus,  of  204 
cawf*  collected  by  Korner.'*  136  were  men  ami  68  women.  Of  188  cases 
willcctcd  by  Neumann.''  127  were  men  and  61  were  women. 

Lftctttifm.—  Thc  most  frefjuent  sites  of  brain  abscess  of  otitic  origin  are 
the  terniji»n»«j)henf)i(lal  lolie  and  the  cerebellum,  the  cerebral  far  outnum- 
lieririK  the  cerelK-llar  IcMions.  The  relative  frequenc>'  with  which  these  two 
rc({io[iH  tiTv.  attacked  is  pi-rhapsj  best  indicated  in  the  following  citations: 
Harr'*  in  an  analysis  of  75  casts  found  the  abscess  to  be  in  the  temporal 
lolie  in  Tk),  in  the  cerebellum  in  13,  in  both  cerebrum  and  cerebellum  (i.e., 
two  absceHsiM)  in  4,  in  the  pons  in  2,  and  in  the  cms  cerebri  in  1. 

Ijcuvirig  out  of  our  consideration  abscesses  in  the  rarer  situations, — 
e.g.,  in  cnm  cerebri  or  pons, — and  considering  only  those  of  the  cerebrum 
and  cerebellum,  we  have  the  following  figures: 


liurr"     ,.,. 
KurriiT'-' 
llriiiiiinii". 
|[.  T...I"     . 

Nriirimnn". 


Total  number 

lA  rates. 

j          TampcrRi  lobe. 

Cerebellum. 

119 
,W1 
HX) 
.Vi2 

1  55  181  per  cent.) 
79  (67     ■■       "     ) 

,     395  (tiS    "       "     ) 

ti5  (65     ■'       "     ) 

3:H1  (63    '■       "     ) 

13  (19  per  cent.) 
40  (33    "       "    ) 

186  (32  "  "  ) 
35  (35    "       "    ) 

196(37    "       "    ) 

In  till'  iitmvi'  citation  of  Ilcinmnn's  interesting  statistics  the  total 
nmiilHT.  nivrii  Ihtc  sus  .'iSl,  includes  only  cases  in  which  a  single  abscess, 
h<iliiiiteil  I'illi  T  ill  tfiiiiKiral  lobe  or  ccri'belluni,  was  ])resfnt.  In  Heimann's 
paper  tlir  toiiil  iiiimlier  is  increased  t<i  64')  liy  lite  inclu-^ion  of  many  cases 
in  wliicli  d  tiiiilr  lesions — i.e.,  aiiseesses  in  different  parts  of  the  brain — 
WelT  present . 

Ilraiii  ;it>seesses.  eillirr  eereiiral  or  eereliellar.  are  us\ially  single,  but 
iiKiv  lie  iiuiltiple.     .Uiscesses  may  also  coexist  in  the  middle  and  posterior 


'M  IniiKT! :  .S-hwurt/i''"  ilamlliui-h  f.  Ohn-iihfilk..  MiL  ii,  n,  '<ti). 

■-  .hiiwrii:  HrrliiiiT  kliiii-ii'lu-  \Vin-ln'n,-!clirifi,  41',  p.  lUi'J, 

;■  Ki'iiirr:  Pii-  iMJnsolifii  I'.rkraiikungrii  lii-s  Iliriis.  eii'..  I'''.iil,  p.  5. 

\i'iiiii;uui :  ihiil  ,  i>,  I, 
•  H;i:!-     I>|s,:is,.s..f  Uii'  K;ir.  p.  ■><. 

Iv.'riiiT:    l>i''  iMiii-iilu'ii  Hrkritiikiincn  do,*  Ilirn?;.  ctr,.  l*"',*!'!.  p.  1113, 
"  lli-i!i:;iii!i:    Vri-h,  f.  i  >liri-nlicilk.,  il<"i.  v.  2.">7. 

H     t.ui:  l>i,,a*.-'  of  111.-  i::ir.  p.  i-'il''. 
""  Nf,i".i;niii:  I'lTi'tu'lUr  .Mwit-ss,  Hng.  Minon.  p.  1, 
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foasffi, — I.*.,  in  tho  t^TMpoml  lobe  atiiJ  cerebfllum.  Thus,  in  a  series  of  100 
cases  collected  by  Korner,  coim-ident  absccssM  of  the  ccrel>nim  ami  cere- 
bellum were  present  in  6.  In  Hunter  Tod's  scries  of  100  ciisca  from  the 
records  of  the  London  Hospital  the  double  lesion  occurred  5  times,  while 
Heimann  in  645  ra«es  found  coincident  temporal  lobe  and  cerebellar 
abscesses  only  10  times. 

Bacteria. — The  investigations  of  Leutort,  Suepfle,  Ilasslauer,  Lihman, 
and  others  have  abundantly  ileniitns-t rat^;d  that  the  streptococcus  mure 
frequently  attacks  the  brain  durins  ijuppurative  middle-ear  disease  than 
does  any  other  one  niicro-orKanism.  It  (iocs  not  follow,  however,  that  the 
brain  may  not  be  in  serious  danger  of  invasion  by  other  bacteria.  That  the 
contrary"  is  the  fact  is  made  clear  by  the  bacterial  findings  in  4.'i  cnsf^  of 
brain  abscess  analyzi-d  by  Haxslauer."  Kleveu  of  tlie*ie  wore  cases  of 
infection  following  acute  middle-ear  suppuration,  34  comphcating  the 
chronic  form  of  the  disea£e.  The  following  is  a  partial  synopsis  of  Has!«- 
lauer's  statistics: 


Brain  AbaecMcs  ^mplifatinff  Acute  MidiUe-ear  Kuppuration. 

Cmw 

Pue  yieMing  alrpplococn  in  pure  culiure  6 

Piia  yieWiiift  dijilooocri  in  pure  culiiire 1 

Pw* yic-lilinn  ulaphjloroirci  in  purp  culture 1 

Pun  j-iclding  elrcptococci  miti  diplococci  (mixoil  infertion)       I 

Pub  yiplding  m rfplotiucci  and  EiaptiyJococci  (mixed  infection) 1 

Pu0  yivlding  diplQcocci  and  staphylococci  (mixed  inf ectioo] I 

IL 

Brain  Absctttta  comt^icaling  Chronic  Middlr-ear  Svpjnaalion. 

Com* 

Pus  yielding  fltrpptopoeci  in  pure  culture 10 

Pua  >-ieIdiDK  slrBplococH,  diplocord,  and  Gmin-nricativc  IracUli 1 

Pus  yieldiDK  streplocofci,  diplonood,  mid  si upliy lowed 1 

Pus  yifldin((  st rcjptocorri  find  htirilli . .  1 

Pufl  yiclditig  dipiocoeci  in  pure  ndture 1 

Pua  yielding  diplucoc-ci  and  biidlli  pyncyaiifi  1 

Pua  yielding  diplococci,  sirepioixicci,  and  b.  proleuB 1 

Piwy willing  dipluoorci  tirid  bmrtfriiini  roli  <-nnimtiiie I 

P\ia  jndding  diplorom  and  Gram-nt-^livc:  barilli .>. ..i.>...  1 

Pua  yieldinK  diplo^-m-ri  and  Crrani-posilive  bacilli 1 

Pua  yifldiiiiit  lilnpliylocued  in  r'urt*  culture ;..,.,.  S 

Pua  yielding  Imrilliw  pyocyanpiit  in  purr  rulture 1 

Piia  yit'Ming  tj-phoid  badllu.t  in  puro  culture.   1 

Pu9  yielding  tiihrrrlo  bficilluH  in  pure  tmllure     . .   I 

Pua  yii'IditiR  p»i.-iKkidiplitlK'riu  ba(.'illu3  in  pure  trulture 1 

Pua  yiplding  lincillut  prol*ua  tn  pure  rtiltHrc   ,..  1 

Pu3yi<>Ming  bnctchum  c<Ai  commune  an<l  cocA 2 

Pua  yielding  anaerobic  badlli  in  pur<!  L-ulturv 1 

Puayiiijdujg  auuurubic  buctlli  uiiii  siA'Ptococci ^ 

3^ 

<■  Ha»iliiuer:  Die    MikrtHlganismpn  bui  dpn  cndoknutiellcn  otogeopn  Komplika- 
tionen,  Internal,  itentraibl.  f.  Ubrenheilk. ,  D<l.  v.,  Hpfl.  I,  pp.  IB-IU. 
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CmwJaiiig togrther  the  aaeBoaamd  Iqr uiito and  domio  iiiiilllir 
car  or  masttud  sumnntioD,  we  have  tbe  folknring  icaoKa: 


Sbiptoeoed,  IB  pm  cahnc 16 

Diphwooci,  vk  pBR  nutnc.  ■>■.................................',...  3 

Suphjioeoeci,  in  poie  cohnv 

BadUi  iijrocyaiin.  in  pm  ndtare 

Typlioid  badlK,  in  pmv  euluov 

Tolxrcle  baciUi,  in  pme  eallare 

B.  pnteni,  in  pure  eohoiv 

SS 

Mixed  infections 30 

45 

An  analyus  of  the  above  denxHWtrates  dearly  tbe  fdhming  facta, — 
viz.:  (I)  That  a  vny  large  pn^MHtioa  of  all  caaeaof  brain  ■hnnmn  (in  thla 
series  16  out  of  45,  or  35}^  per  cent.)  are  due  to  a  pure  strcptoooccua  Infee- 
tion.  (2)  There  is  no  micro-orKaniBm  capaUe  <^  causing  {Hirulent  otHv 
media  which  may  not  also  give  rise  to  brain  absoen.  (3)  That  in  aouto 
suppurative  disrase  of  the  middle  ear  or  mastoid  tiiere  is  greater  clangsr 
of  brain  abscess  in  those  cases  depending  upcn  a  pure,  w  unmixed,  infecticn. 
than  in  those  due  to  a  mixed  infection.  Thus,  of  the  1 1  cases  in  this  seriea 
6  were  due  to  an  infection  j-ielding  streptococci  in  pure  culture,  1  each  to 
an  unmixed  diptococcus  and  staphylococcus  infection,  and  only  3  to  mixed 
infections.  (4)  Of  cases  of  brain  abscess  secondary  to  chnmic  middle-ear 
suppuration  the  percentage  of  cases  showing  mixed  infections  is  naturally 
much  greater, — e.g.,  15  in  34  cases  in  Hasslauer's  scries.  This  does  not 
signify  that  the  average  virulence  of  mixed  infections  isgreater  in  chronic 
suppurative  otitis  media,  l)ut  sim])!y  that  the  relative  and  actual  frequency 
of  mixorl  infections  is  greater;  hence  the  greater  number  of  brain  abscesses 
from  which  more  than  one  niicn>-organism  may  be  obtained. 

The  alKive  facts  are  for  the  most  part  in  accord  with  the  results  ob- 
taiiie<l  by  other  investigators.  But,  while  considerable  evidence  baa 
accumulati'd  as  to  the  relative  jjotency  of  different  bacteria  in  causing 
brain  aliscess,  little  is  yot  known  as  to  certain  differences  in  the  character 
of  the  aljscess  itself  as  determined  by  the  character  of  the  invading  micro- 
organism. 

Neumann^*  believes  that  there  is  a  distinct  antithesis  between  the 
dipioeocci  and  ci-rtain  bacilli, — particularly  the  Oram-n(^tive  anaerobic 
bacilli, — in  the  different  structural  changes  to  which  they  give  rise  in  the 
brain.  A<'c<)rding  to  him,  a  characteristic  property  of  the  dipioeocci  is 
their  al)ility  to  produce  an  abundant  secretion  of  fibrin  from  the  blood  of 
the  brain  Rulistancc  imnie<liately  surrounding  an  inflammatory  centre. 
Quickly  following  their  invasion  of  the  brain  substance,  there  occiuv,  in 

i<  Neumann:  quoted  by  Komcr,  Die  OtitiBchcn  Erkrankungcn  doe  Hinis,  eto.,  lOOS, 
pp.  50-57. 
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fldditinn  to  the  usual  inflammatory  rcartioiw  about  the  focus  of  infection, 

thf^  formation  of  a  more  or  \v^  thick  hhrinous  ranmbranc  or  n-tiinilum,  in 
the  meshes  of  which  Ijinw  nimihprs  of  iKiIynudcar  [oucncytcs  are  depositee). 
This  fihrinouH  mi-mhratin  iw  grathuilly  iiicn-asfil  in  Ihickru'sn,  Its  merhaniral 
result  heinsc  a  toiifth,  intluratuHl  wall  scparatiiiK  tin-  alwcpss  cavity  from 
thp  siUTouDilin^  normal  bruin  substance.  In  other  wordrt,  it  is  a  chnrac- 
teriatic  property  of  the  diplocjjcci.  ami  to  some  extent  of  the  cocci  Rcnerally, 
to  induce  the  formaliflii-<if  a  firm  aiul  re-si?iting  abscess  capsule, — a  con- 
dition obviously  influencing  the  ]>n)gnnKis  favorably  when  u  suitable  path- 
way for  tlie  r.scape  of  pus  has  been  providt-d.  So  ctronKly  cunvincetl  is 
Neumann  of  this  characteristic  pathologic  iiiHuenee  of  the  diplococci, 
that  he  regards  tlieir  presence  in  pure  cijlure.  or  their  preponderance,  in 
the  pus  obtained  from  a  brain  alisces*  as  strong  inferential  proof  of  the 
existence  of  a  well-dcfimsl  alwce-s^j  caD!<ule. 

The  conditinn  is  quite  (liffert-nt  in  cases  of  lirain  ahsccfis  due  to  infec- 
tion by  anaeroliic  (i ram-negative  l>aeilli.    Such  an  absci-ss,  acconiing  to-^* 
Neumann,  JS^hnracterizcd  bv  the  absence  of  a  welMefined  limiting  wall  ^i 


I 
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or  membrane,  the  buuntlary  Ix'tween  abscew  cavity  and  surround! ngjCyi 
normal  brain  substance  cnn^istiuK  chiefly-  of  a  layer  of  necrotic  brain  ^/I^ 
ti-wiin  or  crumblinR  detritus.  The  pus  from  such  an  nksce.ss  is  alway.t  4m 
markedly  offensive,  and,  if  some  of  the  bacilli  are  isolated  and  cultivated, 
the  same  offensive  Oflor  is  reproduccfl  in  the  re.'nilting  growth.  Ordinarily 
theeii  niicru-orKani»iniK  exint  a^  harmli'K^  saprophytes  in  the  mouth,  reach- 
ing the  tym))anic  cavities  through  the  Eustachian  cwials-  Their  occasional 
virulence  in  the  ear  and  brain  has  not  been  explained.  When  either  dip- 
jncucci  or  Gram-negative  bacilli  are  mixed  with  other  bacteria,  the  control- 
ling influence  will  depend  upon  the  jirepontlerance — either  in  numWrs  or 
ill  degree  of  virulence — of  one  or  the  other. 

Pattioloov.— fn  a  majority  of  castas  the  ah$cf«w  is  situated  not  far 
from  the  diseaweil  area  of  bone  forming  tlit.*  immt*diate  gateway  of  intxa- 
cranial  infecti(m.  In  uthers,  constituting  a  decide«l  minority,  a  consider- 
able distance  Intervenes  between  tlie  osseous  lesion  and  the  resulting 
abscess. 

As  to  the  process  by  which  the  infection  reachfs  the  interior  of  the 
brain,  two  modes  of  attack  have  been  observed,  via.; 

1.  As  a  result  nf  infianiiuatory  changes  in  the  tympanic  or  antral  roof, 
-^witli  or  without  perforatitm. — pus  collects  between  the  dura  and  bone 
in  the  mid-cranial  fos-sa  at  a  point  correspon fling  to  the  necrotic  area 
(extrarlurul  al>scess).  The  dura,  U'liig  in  eoni^taiit  contact  with  pUH, 
undergoes  inflammatory  changes,  at  6r8t  Involving  only  ila  outer  surface 
but  later  its  entire  thickness.  Surgical  evacuation  of  tiic  pus  not  Ix'lng 
provide<l,  the  Inflamed  dura  undergoes  nfcnjsis  at  some  piunt,  thereby 
estabhshing  a  direct  fiathwiiy  of  infection  to  the  pia,  and  thenw  to  the 
cutiliguouM  cerebral  structure.  This  is  probably  the  usual  motle  of  infer- 
tiun  in  ca-ses  of  cerebral  abscess  complicating  acute  tympanic  or  mastoid 
disease. 
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2.  Without  the  intermediate  formation  of  an  extradural  abscess,  a 
Vxwnninf;  erosion  in  the  bony  plate  covering  the  t>'mpaiuc  vault  and 
antrum  ftpgrnen  tympani  et  antri)  gives  ripe  to  inflammatory'  changes  in 
the  adjacent  dura,  the  diseased  dura  and  bone  becoming  fulhwent.  The 
next  stage  of  this  process,  according  to  Macewen,"  is  pronounced  thick- 
ening of  the  dura  with  the  formation  of  granulations  upon  its  inner  or 

cerebral  surface.  This  results  in  a  some- 
what cone-shaped  elevation  <Rg.  193), 
which projectsintoand infects  the  pia  mater. 
Throughout  this  raised  area  the  necrotic 
Ijone,  the  meninges,  and  superimposed  layer 
of  brain  matter  are  welded  together  by  the 
product?  of  inflammation.  Lateral  extension 
F,o.  i«3.-inv«ioD  of  br«in  ibrou.b  of  this  proccss  Iwing  retarded  by  outlying 
tympanic  vault.   (Alter  Maecwen.)        inflammatory  adhesions,   the   pathway  of 

infection  is  toward  the  interior  of  the  brain. 
This  invasion  may  occur  in  throe  ways, — viz.,  (a)  the  blood-vessels  and 
lymphatics  of  the  pia  may  carry  the  infection  to  the  adjacent  brain  struc- 
ture, giving  rise  to  a  superficial  abscess  in  close  proximity  to  the  area  of 
osseous  necrosiHj  (b)  branches  of  the  cerebral  arteries,  being  for  the  most 
part  terminal  vessels  with  few  anastomotic  connections  (Macewen),  may 
Iwcome  infected  and  lead  to  the  formation  of  an  abscess  more  deeply 
seated  within  the  sul>stance  of  the  brain;  or  (c)  disintegration  at  the  centre 
of  the  inflamed  area  may  provide  a  direct  pathway  for  the  passage  of  pus 
from  the  mastoid  to  the  interior  of  the  brain. 

An  absccs.s  of  the  brain  may  vary  in  size  from  that  of  a  pea  to  one 
mi-a-sureti  by  almost  total  <iisplacement  or  destruction  of  the  lobe  in  which 
it  oriKinatcd.  This  variation  in  size  explains  to  some  extent  the  varving 
clinical  phenomena  exhibited  in  different  cases,  and  also  the  fact  that  an 
iil)st'css  may  exist  for  a  considerable  period  while  ])rodueing  absolutely  no 
synii)t(inis  upon  wliidi  a  diagnosis  could  possibly  be  based. 

It  is  now  an  accepted  fact  that  brain  abscesses  differ  histopatholog- 
ically  in  iiccordiincc  with  tlic  i)ri-scnce  or  absence  of  a  limiting  membrane 
or  capsule.  There  are  un(l<nil>tc<lly  cases  in  wliicli  there  is  no  apparent 
effort  at  fncapsuhitioii,  Ilic  ab'^cess  focus  Ixniiii  separated  from  the  sur- 
nMuidinK  brain  stnirliirc  only  by  a  thin  layer  of  necrotic  cerebral  tis.sue 
(Neumann).  More  often,  however,  the  Pui>i)urative  invasion  of  the  brain 
is  followed  by  a  productive  or  hyi)erpl:Lsti(;  intlannnation  in  the  surround- 
inK  l)rni[i  tissue,  as  a  result  of  whicli  a  iiroteetive  wall  or  capsule  is  gradually 
formed  (Macewen,  K.  Miijler).  While  such  a  wall  or  cai)sule  undoubtedly 
delays  the  progress  of  the  disease  towani  a  fatal  ending,  the  proportion  of 
ea.ses  in  which  spontaneous  healinp  tlirough  resorinion  and  cicatrization 
occurs  is  prol)abiy  exceedinyly  small. 

SvMi'TOMs.— ('onsideriiiK  the  symptoms  as  they  may  occur  from  the 
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inception  of  the  abscpps  to  its  f^ccpssful  evacuation  or  to  the  fatal  eniling, 
they  may  be  divided  into  the  follouinR  Rronps  roughly  typif>*inf!:  the  staRe* 
of  the  disease, — e.g..  (I)  tliuse  of  (.lie  initial  Blaiie  (onset),  or  utage  of  in- 
vasion: (2)  those  of  the  formative  stage,  or  stage  of  jiradiial  increase  in 
intrarranial  pressure;  (3)  those  of  the  latent  stage,  or  stage  of  encapsula- 
tion; and  (4J  those  of  the  terminal  stage,  ccrrcKpoiuling  to  the  final  ex- 
haustion of  the  patient  through  septic  absorption,  or  to  the  rupture  of 
the  altseesH  into  ventricle  or  suharachnoid  space. 

Initial  Stayt,  or  SUtge  of  /njyi.»win.^Il  Ij*  rea-wnable  to  suppose  that 
hreakinR  down  of  the  anatoniical  biirriers  In^tween  tlie  extradural  and 
subarachnoid  spaees  —  or,  in  other  words,  the  cudden  extension  of  the 
suppurative  pronf-ss  to  the  pia  mater  —  should  give  rise  to  definite 
syraiitomw.  Maeewen  utates  that  this  stape  of  lirain  abscess  fttrmalion 
is  almost  invariably  announcfd  by  a  chill,  or  rjgor,  and  always  by  high 
temperature  and  severe  heatijK^iie.  VlTmiliiig,  wi^i  or  without  nausea, 
is  iiHimllv.  hilt  tuit  Ttvariatuv",  presiijit.^Tlu-^  symptoms  may  be  due 
to  the  initial  c-f)img<'s  at  the  !«iTe  of  the  forming  uhaeess  cavity,  hut 
to  the  writer  it  seems  much  more  prubable  that  they  are  due  solely 
or  chiefly  to  a  circumscribed  p(>rtical  encijvhalitis  surrounding  the  point 
of  attack.  Unfortunately,  the  onset,  coming  as  it  most  frequently 
does  during  the  course  of  a  chronic  suppurative  otitis  media,  repr^ 
iwnts  a  stage  which  the  aurist  rar^Jy  actually  ^ees.  ItH  diagnostic 
significance  may  also  be  obscurwl  by  the  numbtr  tS  other  conditions 
which  might  cause  very  t*iiidlar  disturhancea.  These  initial  svniptnms 
are  usually  of  short  duration,  the  fever  antl  iieadache  subsiding  within  a 
few  days.  They  may  leave  the  patient  for  a  time  in  apparently  fairly 
goo<l  condition,  or  may  be  immediately  followed  by  symptoms  of 
increased  intracranial  prewure. 

SvMtui  Slaffir,  or  i'trittd  of  Increasing  Intracranial  Prenintre.. — Between 
the  onset  and  the  development  of  further  symptom«,  a  perjinl  rna^  intgir 
vene  in  which  no  very  eliaracterlatie  phenomena  are  prest-nt.  Fmlowmg 
this  intern lettiate  ])eriod  of  quiescence,  or  in  Mxne  eases  crowding  closely 
upon  the  onset,  the  first  symptoms  iK-tokening  the  fully  fornit-d  abscess 
are  usually  in  some  degree  rcfera_ble  to  incrjyy«d  intraeiaiwal  pn-s-sun-. 

In  order  to  take  up  the  phenomena  of  the  second  stage  in  sonir*  regular 
order,  it  may  be  best  to  group  them  under  thrive  heads,— viz.,  (a)  general 
symptoms  of  intracranial  disturbance  or  coaiiii;£iv'jion,  (b)  &ymptr)iii«  due 
to  septic  absornlitm,  and  (c)  fociinHviiijitcinis. 

The  general  symptunis  of  intraerJinial  disturbance  or  comprebsiun  in- 
clude headache,  restlessness  and  insomnia,  temperature  and  puis*-  changes, 
mental  letl^grgj'  or  obscuration,  inability  lo  e.xert  inuncular  force,  changes 
in  the  eye  grounils,  gradmilly  incn'u-ting  somiioh-nee. 

Headache. — The  headache  of  the  second  stage  of  brain  abscefs  differs 
from  that  of  the  onset,  or  from  that  of  acute  leptomeningitis,  in  that  it 
is  qgt  usually  of  the  excruciating  type  which  causes  the  patient  to  cry 
out.    It  has  in  typical  cases  raUjer  the  character  of  a  dull,  lioring  ache.    It 
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has  also  tbU  characteristic, — i^.,  that,  while  more  or  leas  eoostant.  or  at 
least  ver>'  peitagteDtiy  recurrent,  there  is  a  tentinicT  for  its  aeverity  to  be 
reduced  as  the  atjfscess  iocreaees  in  size  and  the  senses  beocHDe  dulled  by 
increasing  intracranial  pressure.  It  varies  conaderably  in  its  location  in 
different  cases,  or  it  may  attack  at  different  times  diffnent  parts  of  the 
bead.  Tba^,  it  may  be  referred  to  the  side  of  the  bead  oormpMiding  to 
the  lesion,  to  the  frontal  region,  or  to  the  occiput;  or  it  noay  alternate 
between  the  frontal  and  occipital  regions.  In  most  cas^  the  headache 
varies  in  severity  at  different  times,  being  usually  wcwfe  at  night.  During 
the  day  it  may  be  slight  or  a^^sent, — or  at  least  may  not  be  complained  of, 
— but  as  ni^ht  approaches  the  pain  returns  or  its  intensity'  is  increased, 
contributing  to  the  prevention  of  sleep.  With  these  patients,  even 
during  the  period  in  which  pain  is  not  complained  of.  th^e  is  probably 
a  more  or  less  constant  sense  of  cerebral  disturbance  or  compression 
which  must  be  inexpressibly  harassing,  and  which  probably  contrib- 
utes to  the  restlessness  and  insomnia  which  more  or  less  characterise 
the  disease. 

Insomnia. — It  seems  a  paradoxical  statement  that  both  somnolence 
and  inijamnia  are  strongly  characteristic  features  of  this  disease.  The 
patient  may  Ix'  practically  sleepless  during  most  of  the  twenty-four  hours 
or,  as  is  more  often  the  case,  his  sleep  is  exceedingly  6tful,  disturbed,  and 
eaisily  broken,  so  that  he  sleeps  and  wakes  many  times  within  the  hour, 
and  in  tha  morning  is  unrefreshed.  When  severe  headache  is  present,  the 
insomnia  may  of  course  be  ascribed,  in  part  at  lea.st,  to  that  symptom. 
But  even  in  cases  in  which  headache  is  not  particularly  severe,  insomnia 
is  usually  a  prtiinincnt  symptom.  In  such  ca.>*es — i.e.,  when  heai^ftche  is 
ijot  coniiilaincd  of — the  insomnia  acquires  special  diagnostic  importance 
from  tlie"fact  that  its  dcgrrcand  particularly  its*porsistence  are  out  of  all 
proportion  to  an\'  causes  which  can  ln>  discovered  outside  of  a  possible 
lesion  within  the  skull.  A  patient  who  came  uniler  the  wTiter's  observation 
Bome  years  ago,  and  who  died  later  from  what  proved  to  be  the  rupture 
of  a  tcniporospliciioidal  al>se(s.s  info  the  ventricles  and  subarachnoid 
space,  de-crihed  his  iiisoninia  s(»mewhat  as  follows:  "Though  I  am  no 
longer  able  to  work,  I  get  very  tired  while  doing  nothing.  I  become  not 
only  very  tired  h\U  very  sleepy,  so  that  I  can  hardly  keep  my  eyes  open; 
but  when  I  lie  down  I  can  not  sleep." 

Tc.inpcriiturv.—  Following  the  initial  rise  described  as  characteristic 
of  the  onset,  the  temperature  usually  returns  ti)  nopnal  or  thereabout. 
From  this  time  its  variations  imiy  be  confined  within  exceedingly  harrow 
limits,  not  at  any  time  rising  to  more  than  a  ])(ynt  or  t\vo  above  the  normal 
line.  It  is  chanicteristic  of  a  deep-seated  bruin  abscess  that  the  tempera- 
true  may  renuiiii  near  the  normal  line,  making  occasional  sliglit  excursions 
either  al)ove  or  below  it.  Thus,  in  a  casfi  of  suspected  intracranial  infec- 
tion, a  teniperatnri'  curve  ranging  from  a  degree  below  normal  to  one  or 
two  degrees  above  it  would  be  reganled  as  characteristic  of  brain  abscess. 
On  the  other  hand,  in  tlie  i)n'sence  of  other  reliable  signs,  a  perfectly  nor- 
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ma!  temppraturr-  could  not  be  fegsrded  tL^  proof  that  the  flbfic«w  was  not 
praseDt.  Naturally,  thtTB  arffCBseBof  brain  alwrcs«,  even  where  lu)  evi- 
dencee  of  meoinKoal  inflammation  are  present,  in  which  the  temperature 
eithCT  runs  a  hJKher  course  or  nmkes  opcasbnal  excursions  to  a  hiKhor  level. 

la  cases  presenting  other  conclusive  eviilcnces  of  brain  ab.seess  the 
presenec  or  ahsen^'o  of  fever  would  leaf!  —  !Jo  far  as  they  might  have 
any  significance  —  to  the  following  inferi'mu-s:  With  complete  alis^'iice 
of  fe^er  one  would  expect  to  find  a  rather  deiy>-seat4Kl  abfUTss, 
whereas  perwifilent  f^yer  would  jH)int  —  in  the  absence  of  nieninRitia  — 
to  cortical  irritation,  and  therefore  to  a  lesion  in  close  proximity  to  the 
cerel>raT  eortexT 

Prefumably  tiie  occasional  excursions  below  the  normal  point  are  due 
to  prcj^re  transmitte*!  to  some  centre  having  to  do  »nth  temgeratiire  con- 
trol, the  cxeursio^s!  in  the  opposite  direction  In-ing  the  usual  reaction  to 
pus  accumulnlion  wherever  it  may  I>e  found  in  the  l>ody. 

Hitlne  Chnngrx. — With  the  gradu-Ll  incj;^a,se  in  intracranial  pressure 
is  frequently  noted  the  characteristic  alm^inii  of  tlie  pula*-rale.  The  pulse, 
which  under  norma!  conditions  has  perhaps  recorded  80  or  80  Wats  per 
minute,  is  Kradually  reduced  t«  7^i,  7(1.  IK),  50,  or  jwrhaps  40  lieats  to  the 
D^inute.  This  phenomenon  i?  usually  rt^arHed  as  a  result  of  increased 
pressure,  the  gradual  reduction  in  pulse  rapidity  progressing  with  the  grad- 
ual increase  in  the  sixe  of  the  al>«cess.  On  the  other  band,  quite  marked 
pulse  retardation  has  been  observed  in  certain  cases  in  which  operation 
bas  gr\-en  exit  only  to  a  ver>'  small  aincmut  of  pus,  and  also  in  others  ending 
fatally  in  which  the  autopsy  has  brouglit  to  light  only  a  small  abscess 
cavity.  Prolmbly  the  view  held  Vioth  hy  Maoewen  and  (Juwers — viz., 
that  this  symptom  is  due  in  some  caswt  simply  to  irrit«.tiou  of  some  centre 
having  an  inhibitory  influence  over  the  heart  action — is  to  be  taken  into 
account  in  explaining  the^  differences. 

When  tlie  abscess  is  successfully  evacuated,  the  alow  pulse-rate  ia 
usually  promptly  corrected,  going  first  somewhat  above  normal— eg. ,  110 
or  120  7irr  minut/'— and  then  receding  gradually  i<o  the  normal  line 
(MacewenJ. 

,\fetitni  Dufncxs. — With  incct-ase  in  cer^Jir.il  pressure,  and  depending 
therefore  somewliat  upon  tlie  si«e  of  the  abscess,  certain  defects  of  cere- 
bration usually  make  their  appearance.  The  most  characteristic  mental 
change  is  one  of  mental  lethargj",  Even  with  umnistakabic  evidences  of 
cerebral  pressure,  the  patient  is  not  exactly  unintelligent,  but  may  («• 
decidedly  dull  mentally.  In  such  eases,  eerciiratifm,  though  not  ablat^'d, 
is  slow,  di^cult,  and  may  Ik-  distinctly  rt^tarcjed.  Thus,  when  asked  a 
simple  question,  the  an.swer,  though  correct,  is  given  after  an  appreciable 
pause,  as  though  its  interpretation  had  requirtni  considerable  elTort.  Tins 
retardation  is  sometimes  so  pronounced  as  to  lead  the  physician  to  con- 
clude that  his  question  has  not  been  heard.  AJUt  he  has  ceased  to  expect 
a  reply,  however,  the  answer  is  given,  and  given  correctly,  showing  that 
cerebration  is  oliscured  or  impeded,  but  not  otherwise  disturbed.     With 
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thia  (Hiiidition  tlie  patient  is  often  extremely  drowsy,  falling  often  into 
fitful  slpcp.  from  which  he  is  easily  amused,  but  into  which  he  quJcklj* 
relap>.<^^  when  Irft  undisturb4>d.  Even  more  characteristic  of  a  Ivge 
t*'iniK>r(iHi)h('noidal  abscess  is  the  failure  in  the  power  of  sus^ned  atten- 
tion.  "Wliile  the  patient  may  W  ablelo  answer  any  simple  <)ue»tioii  cor- 
rectly, it  may  be  quite  impassible  for  him  to  concentrate  his  attention  on 
any  subject  for  mure  than  a  few  minutes.  For  this  reason  it  may  l>e  iiu- 
poggible  for  him  to  perceive  the  meaninj;  of  any  b\it  the  simplest  questions 
or,  having  sumethinf{  to  communicate,  he  may  begin  to  speak  and  lose  his 
train  of  thought  vhile  speakinK;  or,  again,  he  may  call  for  somethiog  to  be 
brought  to  hira,  ant!  altoKether  forget  his  rw|uest  before  it  can  be  brought. 
Naturally,  with  mental  proce««»  depemiitijj;  upon  such  shallow  and  in- 
secure imprc!«-'^ian.s,  they  arc  not  likely  to  be  recalled  after  the  patient 
recovers. 

A  elriking  example  of  the  depression  or  obstruotinn  without  actual 
ablation  of  the  mental  functions  is  found  in  a  case  rcjHirteil  by  Macewen* 
in  which  the  patient  recovered  after  evacuation  of  a  large  temporosphe- 
noidal  abscess.  On  the  day  of  admission  to  hospital,  he  was  able  in  reply 
to  direct  questions  to  give  intelligent  and  correct  replies  as  to  his  address, 
occupation,  historj-  of  attack,  hia  subjective  sj'mptoms,  etc.  On  the  day 
following  evacuation  of  the  alwtH'w.  however,  be  awoke  without  the  slight- 
est memory  of  the  events  of  the  prex-ious  day, — i.^.,  "he  realixed  for  the 
first  time  that  he  wa»  in  a  place  unknown  to  him,  and  had  no  idea  how  he 
came  to  be  in  it." 

LosiK  uf  Afiitor  Will  Power. — With  gradual  loss  of  the  power  of  su^ 
taineti  attention,  there  is  always  an  increa-sius;  tendency  toward  drowsiness. 
The  condition  is  one  of  mental  and  physical  letharg>'  and  indifference. 
The  patient  can  not  be  6timulate<I  to  the  exercise  uf  any  Bustained  effort, 
either  mental  or  physical.  While  paralytic  disturbances  may  be  com- 
pletely absent,  he  presents  in  advanced  stages  of  the  disease  an  ap- 
]>earaneo  of  marked  physical  weakness,  which  is  due  not  to  actual  loss 
of  muscular  force,  but  to  loss  of  the  potential  will  power  necessary  to  call 
it  into  activity. 

Eye-ground  Changes. — Changes  in  the  eye-grounds — e.g.,  paiHUiti*. 
optic  neuritis— nuiy  occur  with  any  intracranial  disease  causing  increased 
pressure.  They  may  be  present,  therefore,  in  cases  of  brain  tumor,  braia 
abscetw,  or  with  meningitis. 

Urbantftchituch*^  cites  the  work  of  E.  and  O.  Ruttin,  who  made  sys- 
tematic examination  of  the  eye-grounds  in  a  large  number  of  intracranial 
Ic.-^ions  coming  under  observation  in  the  UrbanlscliitM^b  clinic  and  hospital 
8er\nce  in  Vienna.  According  to  these  investigators,  the  eye-grounds 
were  found  normal  in  all  ca*es  of  otitic  abscess  of  the  temporal  lobe;  they 
were  normal  in  the  majority  of  cases  of  cerebellar  abscess,  whereas  in 
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advifpced  ot]^c  meningitis  optjc  nruritiB  was  commonly  prc^nt.  Arj^ii- 
ing  from  these  prenuSes  tliey  cuncludeii  that  a  pcK>itive  finding  of  papil- 
litis or  optic  neuritis  in  a  case  nf  suspoctrtJ  intracranial  involvement  is  to 
be  rcgardiHl  as  pointing  strongly  away  from  otitie  cerebral  ab8cei<s  as  tbe 
lesion  present.  Interesting  as  these  observations  may  bo,  ey^TOund 
changes  reKuHing  frurn  brain  al»^uesj<  have  been  top  frequfntly  recorded 
to  warrant  so  sweeping  a  de*.luctii.m  without  furtber  investigation. 

So  far  as  we  are  justified  in  any  ponitlve  statement,  the  conscnstis  of 
opinion  is  probably  about  as  follows:  Eye-ground  changes  (i*Api"it>^i 
choked  disk,  optir  neuritw)  occur  much  more  frequently  as  a  result  of 
siow-growiiig  brain  tiirtinrs  than  wltb  hrain  abscess.  They  also  occur 
more  fre<|Uently  with  meningitis  tlum  with  braiii  al»*(a*ss.  They  do. 
however,  result  from  brain  abscess  in  certain  cai^os. 

Papillitis  is  more  fretjuently  seen  in  brain  abscess  than  Js  optic  neuri- 
tis, for  the  reason  that  the  rapid  course  of  a  cerebral  ahscess  cither  to  a 
fatal  termination  or  to  reeovi-ry  through  operation  often  does  not  allow 
lime  for  the  development  of  a  well-marked  neuritis.  When  present,  optic 
neuritis  is  usually  a  late  sign,  coming  only  when  the  abscess  has  re-achod 
coonderable  size  and  prwluced  very  marked  incrca^  of  intracranial 
presmirc. 

Maeewen'*  states  that  optic  neuritis  occurs  "neither  in  cases  of 
cerebral  atweess  which  have  run  a  rapid  course,  the  period  for  its. 
production  being  too  short,  nor  where  the  cerebral  abscess  is  small 
and  the  degree  of  surrounding  inflammatory  reaction  is  slight."  If 
this  be  true,  tlie  awociation  of  opLie  JieuriUs  with  other  well-marked 
symptom?  of  brain  absces-s  should  be  of  favorable  hnport  tu  this  extent, 
— viK.,  that  it  would  seem  to  point  to  a  slowly  developing  absccsa 
of  considerable  size,  and  one  having  presumably  a  well-formed  capsule. 
Such  an  abscesit  .should  offer  favorable  conditions  for  successful  surgical 
evacuation. 

Papillitis  or  optic  neuritis  may  occur  in  one  or  both  eyes,  and  may  be 
oonfinetl  U}  either  eye.  That  is  to  say,  an  abscess  in  the  right  temporal 
lobe  may  give  rise  to  fundus  changes  in  the  left  eye,  or  ince  versa.  They  are 
in  no  sen."*i',  therefore,  focal  or  localizing  symptoms. 

To  epitomize:  Changes  in  the  eye-grounds  usually  mean  somewhat 
prolonged  increa.<e  of  intracranial  pres.«ure.  Associated  with  other  sym|>- 
toins  of  brain  absiM>ss,  they  are  undouiUedly  an  aid  to  <liagnosis.  Abso- 
lutely normal  eye-grounds  do  not,  however,  constitute  a  disproof  of  such 
a  lesion. 

Vomititiff,  which  h  spoken  of  in  most  text-books  as  an  occasional 
symptom  of  cerebral  abscess,  is  undoubtedly  a  cormnon  feature  of  the 
onseL  After  the  initial  stage  is  past,  vomiting  is  crxiiparativety  rare. 
As  a  late  symptom  it  is  a  much  more  frequent  accompaniment  nf  cere- 
bellar abscess  than  ()f  alisees-s  of  temporal  lol>e.    Occurring  late  in  temporo- 
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fipheruidal  absce6»,  it  would  suggest  at  least  the  po«»ibility  of  nieniogcal 
invoIvcTTfut. 

Sifmploms  of  Sepsiii. — The  sjniptunis  of  sepsis  in  this  disx'ase  <liffer 
somewhat  from  those  which  l>ptokcn  septic  absorption  from  suppurative 
lesi<infi  in  other  parte  of  the  body.  The  t<'mperature  eurve,  for  example, 
uimatly  does  not  show  the  wde  fluctuations  commonly  af^sociate*!  with 
eeplic  absorption;  on  the  contrary,  ita  excureions  are  uFual]y  confined  l>e- 
Iween  narrow  limits,  aiul  It  may  remain  during  con^derable  period*  prac- 
tically normal.  As  oilBettiug  this  paradoxical  al>i«nce  of  fever,  there  are 
two  cundttions  which  probably  in  many  cases  have  to  do  with  the  t^ptic 
condition  of  the  jmtient,— viz.: 

1.  There  is  a  progressive,  and  in  some  caaes  remarkably  rapid,  Ioks  of 
flesh  and  strength,  which  no  lesiofi  of  otitic  origin  short  of  intracranial 
infection  could  imssihly  give  rit^e  1o.  Meningitis  Iwing  excluded,  the  rapid 
profirexsion  of  this  change,  watched  and  measured  fnmi  day  to  day,  may 
of  itself  cDfL'ttitute  a  strong  indication  of  cerebral  ab-M-i-ss. 

2.  Another  feature  which  is  not  easily  descril>ed  in  exact  or  scientific 
t«Tm»,  but  which  is  somotinies  most  striking,  is  the  early  disproportionate 
appearance  of  grave  illness  as  compared  with  any  other  sympton»8  present. 
This  contrast  it*  in  some  cases  so  striking  as  to  suggest  at  once  an  intra- 
cranial coniplicution. 

Probaitly  these  changes  in  the  weight,  strength,  and  general  tone  are 
due  in  part  to  disturbance  of  certain  centres  having  l<i  do  uith  tissue 
metaboliji'm,  and  in  part  to  the  peculiar  potency  of  septic  agent«  abwrlHHl 
through  the  structures  of  the  brain.  That  they  are  not  t«  be  rcgardeil 
altogether  sii  trophic  changes  due  to  compression,  seems  deducible  from 
their  atifience  in  ci'rtain  ciu^es  of  encapsulated  abscess  of  consideraWe 
size, — so-called  amtmlatorj'  eases, — in  whirh  the  patient's  condition  is 
fairly  welt  maintained  until  shortly  before  the  terminal  stage  is  reached. 

Fiica!  >^tjrn]ilimiy.—V' ntivr  this  liea^iiiig  we  may  for  convenience  include 
any  clinical  change,  subjective  or  objective,  which  tlirows  light  upon  the 
site  of  the  legion. 

M^iscular  Pttreviif. — In  large  temporal  lobe  abscesses,  even  when  there 
are  no  phenomena  which  indicate  the  jiarticular  f!;>Ti  involved,  there  is  apt 
to  be  a  slight  cuntralateral  paresis  of  the  upper  extremity.  This  paresis 
may  be  so  slight  as  to  esca]ic  notice  unless  carefully  looked  for.  (>n  the 
other  hunti,  a  careful  observer  may  tuAe  a  comparative  languor,  or  effort. 
in  the  movements  of  the  hand  and  arm  opposite  to  the  lesion  as  compared 
U}  its  fellow.  The  liest  means  of  detenniningthis  unilateral  deterioratitm 
in  muscular  power  is  by  comparing  the  grip  of  the  two  hands,  either  by 
requiring  the  patient  to  squeeze  the  examiner's  hand,  first  with  one  hand 
and  then  the  other,  or,  better  still,  by  means  of  a  dynamometer.  The  pa- 
resis of  the  hand  and  arm  is  n^iticcably  present  in  many  cilscs  in  which  no 
loss  of  jiower  in  the  lower  limb  can  be  determincil.  The  relative  frequency 
of  this  involvement  of  the  upper  extremity  and  the  comparative  immunity 
of  the  lower,  is  inmUt  clear  wlien  we  consider  t  he  relation  of  an  aluwess  in  the 
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temporosphenoicla!  lobe  to  th«  motor  arpa  above  it;  for,  if  we  regard  this 

paresis  ns  resulting  wholly  from  transmitted  pressure,  it  becomes  evident 

ihat  this  pri'Wiuri'  will  in  ii  majority  of  cases  be  exerted  cliiefly  upon  the 

motor  area  of  the  face,  shoulder, 

arm,  and  hand,  and  only  slightly  i« 

or  not  at  all  upon  that  of  the  leg 

or  foot  (Fig.  194). 

Muscular  Spasius. —  Muscular 
contractions  are  hy  severfil  auth- 
orti  mentioned  as  ninonj;  the  occa- 
sional sryniptoms  of  brain  alwcew. 
They  con  oecur  as  a  result  of 
such  a  lesion  only  when,  direetly 
or  indirectly,  the  motor  area  is  irri- 
tated. A  large  and  rapidly  formed 
abscess  in  the  temporal  lobe  miRht 
induce  localized  convuL'<ionK  by 
rapidly  developetl  pressure  upon 
the  lower  part  of  the  precentral 
lobe,  but  the  effect  of  such  pres- 
sure is  much  mure  likely  to  be  the 

reverse,— i.e.,  in  thi*  direction  of  jyaresis  or  paralysis  of  the  muMile  groups 
involved.  A  class  of  rases  in  which  muscular  contractions  would  be  more 
likely  to  occur  are  thtjse  described  by  Neumann  in  which  there  is  little 
or  no  tendency  to  the  formation  of  a  limiting  capsule.  This  abNcnce  of 
a  limiting  membrnnc  might  result  in  a  surrounding  encephalitis  which 
might  easily  extend  cortically  from  the  temporal  lobe  to  the  motor  area 
of  the  frontal.  Definite  muscular  >!pasins  are  exceedingly  rare  ai  a 
BjTnptom  of  tempfir(ispliem)idal  abscess.  Should  they  occur  without  symj)- 
toms  of  meningeal  involvement,  they  would,  of  course,  have  some  value 
as  throwing  light  u|Kjn  the  pOHliion  and  particularly  upon  the  size  of  the 
alwceiw,  or  na  Ix-tokening  an  accompanying  aud  extending  encephalitis. 

Localized  Paralyses. — The  theory  of  contralateral  paralysis  as  a  residt 
of  cortical  briiin  lesions  m  so  universally  understuml  as  hartily  to  require 
mention  in  a  mc«h'rn  t.ext-bo<ik.  From  the  usual  position  of  otitic  abscess, 
— i.e.,  in  the  tem]ioro«phcnoidal  IoIh*, — nionoplegiafi  are  rarely  seen.  If 
they  did  occur  they  would  suggest  an  extension  of  the  suppurative  process 
from  oiu'  lobe  to  another,  as  it  is  hitrJIy  eunceivnble  that  the  influence  of 
pre«*ure  traiiKmitled  from  the  temporal  lobe  to  the  precx-ntral  cortex 
should  be  limited  to  the  motor  area  of  a  single  iruiscle.  or  to  its  cjotely 
related  group.  A  true  monoplegia  would,  therefore,  suggest  very  strongly 
the  possibility  of  a  secondary  abscess. 

More  or  less  widespread  paralysis  is  an  occasional  phenomenon  of 
otitic  brain  abscess,  and  may  result  either  from  transmitted  pressure 
up<m  the  e<jrlical  motor  area  or  from  direct  involvwnent  of  the  internal 
capsule.    Ab  to  which  t>'pe  of  lesion  exists  in  a  given  case,  we  may  take 
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into  conaiticration  the  fuUowiii};  conditions,  shown  diagram maticaJly  in 
Figs.  195  and  19r>a:  (1)  A  tcmporospbenoidal  abscras  eapal^le  of  pruducing 
widespread  paralysis  by  pressure  upon  the  motor  cortex  would  iiecessanly 
be  of  a  very  cinii^idoraide  size;  it  would  be  likely  thorelure  iu  produce 
other  manifestations  of  increased  pre^ure  {e.S;  mental  dulncss  or  obscura- 
tion, slow  pulse,  end  possibly,  in  a.  left-«dcd  lesion,  some  form  of  aphasia). 
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From  the  anatomical  relation  of  the  temporal  lobe  to  the  ascendinK  frontal 
lobe,  it  is  ch'or  that  pressure  would  be  exerted  most  forcibly  upon  the  lower 
third  (fare,  arm,  etc.)  and  li-awt  on  the  upi)cr  third  (foot,  U%).  This  ia 
shown  by  Fig.  195.  (2)  An  otitic  abscess  of  comparatively  small  si« 
involving  the  internal  capsule  would  be  (a)  more  likely  to  produce  wide- 
spread hemiplepa,  and  (b)  \esi  likely  tu  give  rise  to  other  pronounced 
pressure  svTiiptflmB  (Fig.  Jft.5a). 

The  presence,  therefore,  of  contralateral  paralysis,  pronounced  in  face» 
arm,  and  hand,  but  slight  nr  absent  in  the  lower  limb;  markedly  slow 
pult^e;  pronounced  inenta,!  (IuIiicks,  drowsiness,  etc.,  woulil  mig^e«t  iho 
results  of  pressun*  from  n  large  Ictnporosphpnoidal  abscesn.  On  the  other 
hand,  a  widespread  paralysis  or  even  paresis, — i.e..  involving  the  leg  add 
foot  equally  with  the  upper  extremity, — particularly  if  other  pressure 
5%'mptoms  wfrc  absent  or  inconspicuous,  wouhl  point  to  a  lesion  involving 
the  internal  capsule. 

A  form  of  paralj'sis  which  has  Ixren  repe.'ilcdly  described  as  resulting 
from  brain  abscess  is  that  in  which  a  contralnUTal  tu-iiiiplegia  coexistfi 
with  niotwr  oculi  paraly»i»  (ptosis,  external  squint,  iiial->ility  to  rotate  the 
rye  in  othor  directions)  on  the  side  corresponding  to  the  lesion.  This  may 
be  produced  in  two  vmys, — i.e.,  by  a  lesion  involving  the  crus  cerebri 
(explained  on  pages  32fl  33)1),  and  by  a  large  trmporosphenoida!  abscess 
exerting  pressure  at  once  ujwn  (lie  cortical  mot4)r  area  aufl  on  the  thirti 
oerve.    Macewen  has  described  two  such  cases  resulting  from  direct  pre*- 
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sure  upon  the  motor  cortex,  and  he  0ws  tlie  followinf;  difTerential  poitite 
between  the  two  lesions;  Wlioii  the  contralateral  paral.v^is  is  the  result  of 
pn'ssure  transmittod  to  the  cortical  motor  area,  the  foot  and  leg,  from  the 
poRition  of  their  motor  centre,  escape  wholly  or  are  only  slightly  involvevl. 
When  caused  by  a  lesion  of  the  enw  cerebri,  the  hemiplegia  is  usually 
widespread, — i.e.,  involves  W[uall.v  the  upper  and  lower  limlis. 

J'-upiUnnj  changta  may  or  may  not  be  presetit  in  cases  of  temporo- 
sphenoidal  abscess,  depending,  no  doubt,  on  the  location  or  size,  and  the 
consequent  disturbance  of  pressure.  When  present,  they  differ  from 
changes  in  the  fundus  oculi  in  that,  while  the  latter  may  involve  cither  eye, 
or  both,  pupillary  chances  oceur,  as  a  rule,  only  in  the  eye  corresponding 
to  the  side  of 'the  brain  in  which  the  abscess  is  located.  It  is,  therefore,  to 
some  extent  a  focal  symptom.  The  pupil  may  be  either  contracted  or 
dilatcti.  or,  bcKimiing  with  contraction,  may  end — as  the  abscess  increases 
in  size  ami  Inlracrnnial  prc^Nure  is  augmented — in  stable  mydriiwis  (Maxv. 
cwen).  In  some  cases  in  which  the  pupils  are  apparently  of  equal  si2v,.M 
useful  and  interesting  sign  of  abnormal  unilateral  pressure  may  be  found  iri 
t^e  slugginh  pupillary  reaction  of  the  eye  corresponding  to  the  side  of  the 
leKion,  wliich  respontU  slowly  to  accommodation  and  light.  In  such  a  ca«j 
one  would  expect  stable  inequalities  of  pupillary  contraction  to  develop 
later,  unless  of  course  the  abscess  were  evacuatetl  by  surgical  means. 

Aphnmn.~T\ic  various  cortical  centres  in  which  are  stored  the  memory 
pictures,  or  impressions,  essential  to  coherent  speech  are  situateil  in  tlio 
left  side  of  the  brain  in  right-handerl  persons  and  in  the  right  hemisphere 
in  left-liaiided  [RTsons.  Ajjhasia  may  be  looked  for,  therefore,  only  in 
cases  of  suspected  disease  in  the  side  of  the  brain  in  which  these  centre* 
are  known  to  be, — i.e.,  the  left  brain  in  a  right-handed  individual,  and 
vice  versa. 

Note. — As  the  Eiibject  of  nphnBin  ia  a  moat  important  one  nnd  one  to  which  v&ry 
limil«d  spa«;rr  oaa  hen-  Ik^  Riv/'O,  the  studpnl  is  rcfcrrM  to  Chiipti-T  XII,  in  which  will 
l»p  r<>iiml  a  I'harf.  of  tho  more  iniiiortiint  memory  n-ntrts  wjrw-prncil  iti  rtpwcli,  with  a 
brief  tliscuesion  of  llicir  fUDCtioDH  uid  the  variDiu  spDccli  dc/ccU)  fuUuwiug  lliuir  iajury 
or  dwtniction. 

Sensory  Aphasia. — The  commonest,  speech  defect  in  otitic  alwcc^s  ia. 
the  form  of  sensory  aphasia  known  a^  word'deafitesa.  Its  presence  is  dcter-^ 
mined  in  the  following  way:  The  patient  is  shown  some  familiar  object — 
e.g.,  a  wat^h^and  iiii  asked  to  name  it.  He  may  Ih?  unable  to  do  so,  or  may 
call  it  by  some  name  liavioK  no  relation  to  a  lime-recording  instrument. 
He  is  next  asked  what  it  is  used  for,  and  he  answers  correctly  "to  t«li  the 
time  of  day  with."  We  know,  therefore,  that  he  recognizes  its  form,  and 
from  this  its  uses.  We  now  jwk  liim  the  uses  of  .some  fiuniliar  object  which 
is  not  exposed  to  his  view. — t-.g..  a  saw,  a  hammer,  or  a  pencil, — and  if  the 
name  awakens  no  memory  of  it,  Vmt  he  is  able  to  recognixe  it  as  soon  as  it  is 
shown  t<i  him,  we  have  a  clear  example  of  word-deafness.  Now  repeatuig 
our  fir!*t  e.xperiment  of  .-iliowing  him  a  watch, — of  wiiicb  he  recognizes  the 
usee  but  can  not  recall  the  name, — aj^k  him  if  it  is  a  knifcj  a  hammer,  or  a 
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watch,  and  be  may  promptly  say  that  it  is  a  watch.  Tliis  ebon's  that  bis 
aphasia  is  due  to  a  xubcorlical  lesion  which  has  cut  off  the  memory  centre 
for  Kound  impreiwiona  from  association  with  other  memor>'  centres  con- 
cerned in  speech,  hut  that  the  "centre"  itself  is  not  destroyed,  and  that 
it«  activity  can  !>e  temporarily  rc-cstahlishwl  throu^i  certain  nssoriation 
tracts  when  the  uhject  is  seen  and  its  name  heard  Kimultaneously.  It  is, 
therefore,  a  partial  word-deafnesa,  as  distinguished  from  the  total  word- 
deafness  which  would  occur  if  the  cortical  centn*  for  sound  memories  were 
actually  destroyed. 

Partial  word-<leafnrs8  resuttinj;  from  a  eubcortical  lesion  gives  riw  to 
the  oommonpfit  form  of  Ben8or>'  aphusia  met  with  in  otitic  brain  abscess,  a 
fact  which  might  l>o  expected  from  the  position  of  the  specinl  centre  in- 
volveii,^u  (losilion  nBlunilly  exjmsfHi  to  pressure  from  a  ti'mporonphe- 
noidal  abi*ceia  (Fifj.  187^  This  form  of  sens©r>'  aphasia  may  vary  wime- 
what  in  different  cases  in  accordance  with  the  extent  to  which  the  centre 
for  Boimd  metiiories  is  imlat^d.  Thus  we  may  have:  (a)  The  common 
form,  dcsrribc<l  almve,  in  which  the  patient,  though  mentally  depressed 
and  disirielineil  to  ajiy  umiece:s.sar>'  speech,  is  yet  able  to  communie-ate  bia 
wants  in  short,  simple  sentences.  The  partial  word-deafness  of  such  a 
patient  might  be  easily  overlookcil,  uides*  he  were  subjected  to  systematio  \ 
testi)  by  the  method  alwve  described,  (h)  In  caries  of  more  advanced  wurd- 
deafness  the  loss  of  memory  for  word  sounds  may  be  so  pronounced  as  to 
be  easily  noticed  iu  his  simplest  utterances.  Such  an  example  may  be 
found  in  a  verj-  interesting  case  of  left  temiwral  lolie  b1)sc4-ss  reported  by 
Mi'Kenion,*"  in  which  the  patient  iu  endeavoring  to  communicate  his 
wants  wou!d  l>oth  "miBprnnonnce  words  and  call  articles  by  wrong  names." 
(c)  Still  another  pliar^i-  of  wonl-ik'tifiirss  Ih  found  in  the  cai^^*  reported  by 
Gehuchten  and  Goris,"  in  which  the  patient,  a  man  of  40  years,  suffering 
from  left  tem[H)ros])hcnoidHl  uliscess,  hud  so  far  lost  all  Buund  memories 
that  he  could  nut  undenjland  the  ^iiiipleHt  spoken  sentence.  That  the 
diwihilily  waa  due  simply  to  the  isolation  of  the  centro  for  sound  nn-ninrtes 
was  shown  by  his  ability  to  undi-rstand  written  cummunieations  perfectly 
and  to  answer  nil  questions  intelligently  in  writing. 

A  moment's  thouglit  will  show  that  the  above  differences  are  apparent 
rather  than  nral,  mid  that  they  represent  only  different  grades  of  parlial 
wordHleafness.  A  very  interesting  case  of  sensory  apha-iiia  iH-longing  (o  tlic 
same  class,  and  one  which  well  illustrates  the  fact  tlutl  the  aphasic  indi- 
vidual may  within  certain  limits  think  fairly  coherently,  was  recorded  by 
Dean,  of  lowa.^'  This  patient,  a  nma  of  35  and  un  habitual  smoker, 
developed  an  otitic  abscess  in  the  left  temporal  lobr,  the  symptoms  of 
whicli  were  teiiiporurily  relieved  liy  nperatiun.  This  man  was  able  to 
recall  the  s.vmptuni»  he  had  experienced  before  surgical  relief  was  obtained, 

*  M  cKt'mon ;  Rcpori  of  a  Ciuie  of  TomporoepbeQuidal  AbocLvs,  Annals  ol  Otology, 
May,  1902. 

"'Onhuchtiv  and  Goris:    Ijp  N^vtiixf.  vut.  iii,  p.  Rh. 

"  Utan:  Urain  Absceaa  of  Otitic  Ongin,  Annals  of  Otology,  vd.  xit,  p.  543. 
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and  he  defined  vm'  clearly  the  type  of  aphakia  whirh  had  been  present  by 
his  account  of  the  ftufforing  he  had  endured  for  want  of  tof>a<ro.  He 
wanted  tu  tuiiKike  and  knrw  what  lie  wanted,  but  staled  that  he  had  heen 
unable  to  make  his  wantt>  known,  for  the  reatiun  thai  he  could  not  command 
any  of  the  word?  retjijired  to  indienle  tobaeco  or  its  usra. 

Psjfckicat blindness  (sensory  visual  aphasia)  in  pure  form  is  eomparatively 
rare  as  a  result  of  otitic  brain  abscess.  As  with  word -deaf  new*,  the  patient 
suflfering:  from  pMVchiral  lilindnrss  is  unable  toRivp  the  nan>eof  a  frunitiar 
object  sliown  him.  His  inabilitj-  to  do  so  is  due,  however,  not  to  Joss  of 
the  memory  picturt-s  of  word  twundp.  hut  to  a  Ions  of  rnemtny  far  the  visiuil 
imprtsmonis  of  familiar  thinff:*.  He  can  not,  therefore.  Rive  the  name  of  a 
hammer,  knife,  or  pencil  shown  liirn  for  the  retwoii  that  these  objccti*  no 
longer  appear  familiar  to  him,  and,  therefore,  awaken  no  memory  either 
of  their  useH  or  thi^r  mimes.  The  condition  is  dii(^  to  a  lesion-  usually 
subcortical — which  has  cut  off  from  usaociatlon  with  other  nciitn's  the 
special  memory  centre  for  the  visuni  impressions  of  things.  This  centre, 
il  will  Ix-  reniemberwl,  issiliiatert  in  t!u!  secinul  occipital  convolution  (Fin. 
187).  The  aphasia  dependent  upon  psychical  blindness  is  clinically  dis- 
tinguishable frnni  that  aasociated  with  word-tleafness  by  the  fact  that  the 
patient  is  able  to  recall  the  uses  and  eeneral  character  of  familiar  objects 
when  their  names  arc  called,  thouRh  he  may  receive  no  mental  impressions 
from  a  familiar  object  seen. 

Word-hlindne«8  (causing  sennorj'  agraphia)  may  coexist  with  psychical 
blindiKMK  or  may  occur  independently.  It  is  present  when  the  patient  e^n 
no  longer  recall  or  recoRnize  the  forms  either  of  individual  letters  or  written 
words.  He  is,  therefore,  inialili?  either  to  reail  or  write  (sensory  agraphia). 
]t  is  due  to  a  lesion  nhich  isolates  the  centre  for  the  visual  memory  pic- 
tures of  written  worde  or  symbols,  this  centre  being  8ttuatcil  in  the  angular 
g>rus. 

.Voter  aphasia  is  mentioned  in  many  text-books  as  among  the  occasional 
symptoms  of  brain  abscess.  It  would  occur  with  any  Icifion  which  de- 
stroyed or  isolatf^l  the  memory  centre  for  the  motor  efforts  necessary  in 
speaking,  this  being  locattnl  in  the  posterior  end  of  the  third  frontal  convo- 
lution, "Broca's  convolution."  As  an  example  of  motor  aphasia  may  be 
nicfLtionwl  Banli's  ca-sc"  in  which  the  ijatient,  wliilc  mentally  (luite 
coherent  and  understanding  cver\'thinR  that  was  said  to  him,  could  not 
utter  a  single  word.  Though  unable  to  speak,  he  had  a  clear  understanding 
both  of  spoken  and  written  language,  and  could  himself  communicate  his 
thniight.s  quite  rationally  by  writing.  This  case  finally  ended  fatally, 
und  the  autopsy  brouElit  to  light  "a  patch  of  yellow  softening  at  the  pos- 
terior end  of  the  third  frontal  convolnttfin." 

Many  cases  of  motor  apha-^'ia  resulting  from  brain  tumor  ami  other 
lesions  have  been  recorded,  but  I  have  personally  never  kno^vn  of  a  case 
secondary  to  otitic  brain  abscess.    Nor  will  it  be  found  easy  to  find  a  well- 
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Authenticated  case  recmtled  in  otolopcal  lit««ture.    'It  is  mesitiDiiadl 
^mply  as  a  poosible,  but  certainly  rare,  symptom  of  otitic  absoeoB. 

Motor  agraphia  (described  on  page  337)  is  depnident  upon  a  Mme- 
what  analoKous  condition,  involving,  howevn-,  the  centre  for  the  motor 
effort  memories  involved  in  writing.  According  to  G<ndinier,  who  'de> 
scribed  a  classical  case  coming  under  his  own  (^)eervati<»,"  this  centiv  ii 
aitoated  in  the  posterior  end  of  the  second  fnmtal  convolution.  It  ran^ 
ot  never  occurs  singly  in  brain  abscess  secondaiy  to  otitic  disease. 

Course  ofths  Diaeaae. — ^Bnun  abscess,  unlessrelieved  by  surgical  mmmnt, 
leads  r^^larly,  either  through  a  more  or  less  prolonged  latent  period 
or  more  rapidly,  to  the  terminal  stage  ending  in  death.  Of  the  btoit 
stage,  or  stage  of  encapsulation,  we  know  nothing  beyond  the  foet  that, 
in  certain  cases  in  which  death  has  resulted  from  other  causes,  the  aatopqr 
has  revealed  either  the  cicatrices  representing  smalt  absoesses  long  rinoe 
absorbed  or,  more  rarely,  an  encapsulated  cyst  or  abscess  which  had  long 
ceased  to  cause  any  characteristic  symptoms.  Such  i^ntiuieous  eura  or 
prolonged  encapsulation  without  untoward  remit  is  probaUy  exceednig^ 
rare. 

The  Terminal  Stoffe. — In  fatal  cases  death  usually  OHnes  bk  one  of 
two  ways, — i.e.' 

(a)  The  progressive  loss  of  strength  and  flesh  leads  finally  to  extrane 
emaciation,  the  patient  presenting  a  mere  shadow  of  his  fwmer  self.  The 
mental  apathy  or  dulnees  whicfe-oharacterizes  the  earlier  stage  is  gradually 
deepened  into  a  condition  of  somnolence  from  which  it  is  difficult  tmd 
momentarily  to  arouse  him,  this  in  turn  ^ving  way  to  a  conditi<Hi  of  coma. 
The  pulae,  which  has  perhaps  been  abnormally  slow,  may  become  rapid 
and  irregular.  The  respiratioiiH,  on  the  other  hand,  are  usually  slower, 
ughing,  or  may  become  stertorous  in  character.  Death  finally  resoHA 
from  exhaustion. 

(h)  In  other  cases  death  results  from  rupture  of  the  abscess  into  the 
ventricles  and  Rubarachnoid  space.  This  may  occur  only  when  the  patielit 
is  near  death  from  exhaustionj  or  it  may  occur  comparatively  early  in  the 
disease.  I  recall  one  instance  in  which  an  unsuspected  abscess  ruptured 
while  the  patient  was  up  and  walking  al:>out  the  ward.  In  either  case  tba 
catastroijlie  is  invariably  followe<i  by  a  characteristic  train  of  symptoms. 
The  face  assumes  a  death-like  or  livid  hue.  The  temperature  quiddy 
rises  to  103°  F.,  or  higher,  while  the  pulse-rate,  which  may  have  been 
abnormally  slow,  is  increased  to  140  or  more  per  minute.  The  respirations 
become  slower,  labored,  and  finally  stertorous,  aa  the  patient  sinks  into  a 
stuporous  condition.  The  pupils  may  be  inactive  and  unequally  dilated. 
It  is  obvious  that  the  flooding  of  the  brain  surfaces  with  pus  must  give  rise 
to  more  or  less  diffuse  suppurative  leptomeningitis,  this  condition  bring 
largely  responsible  for  the  quick  termination.  Death  usually  ensuee 
within  one  or  two  days. 

»  Gardioier:  Amo-.  Journal  of  Med.  Soieaoes,  May,  1899. 
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Pboonosis. — I^avinK  out  of  our  oonaideralion  the  exceptional  in- 
stances of  siiontniiroiiH  rfcovcry,  it  may  ho  said  that  the  usual  ter  mi  nation 
of  a  l)rain  ahsei'Ks  wliich  has  not  K^cn  relieved  Burititally  It*  death.  The 
treatment,  therefore,  is  snrjfieal,  im<l  will  l)e  described  jn  a  later  chnpter 
dealing  with  thi^  iiperutive  nnuingement  of  otitic  braiti  lesions. 


* 


P 


ci:r[i:bei.i.ah  abscess. 

As  WB  have  seen  from  the  Btatiatica  of  various  investigators  (p.  358), 
ccri'twllar  abscesses  constitute  !if«)Ut  ont-lhird  uf  ;dl  otitic  brain  abscesses. 
Of  these,  not  more  than  lo  nr  20  piT  vcnl.  nn-  the  result,  of  aeiiti-  tympano- 
niasloid  diseuite,  the  remaining  SU  or  85  per  cifnt.  being  a  complication  of 
chronic  middle-ear  suppurntion. 

SvMi'TOMs,— As  with  iiiiwt  acute  ititraeranlal  lesioiiB,  the  symptoms 
may  Ije  con«idered  uiuh-r  two  heads, — viz.,  general  sympU/ms  uf  intra- 
cranial disturbance  or  conipresnion;  and  fiimi  symptoms, — i.e.,  those  which 
point  definitely  to  the  cerel^ellum  as  the  sit«  of  the  lesion. 

The  grneral  ttyinpfamit  are  so  nearly  identical  with  Ihcise  already  de- 
scrilii'il  ill  coiinceliiin  with  tcmporosphenoidal  absei-ss  that  thi'y  may  be 
reviewed  very  brieHy.  They  inc-ltide  headache,  vninitins,  Icniperature  and 
pulse  changes,  rapid  ctnaeiatiim,  fycvuruuiid  i-hanges,  nieiilid  dulness,  etc. 

Tlie  ht-nihiche  in  typical  cases  differs  from  that  of  temporowphenoidal 
abscess  ehiedy  In  thsit  it  is  usually  more  severe,  more  perwistent,  and  more 
frenuently  cunfined  to  tlie  side  u(  the  head  and  to  the  reuion.il  area  of  the 
le«ion.  It  may  occur  as  an  early  symptom  or  only  after  the  !csi*m  is  well 
advanced,  (hiet*  it  has  made  its  nppt^arance,  it  is  usually  an  exceedingly 
pcrsi.ttent  and  har.-msing  symptom.  Vitniiting  may  or  may  not  be  present. 
Thif  fact,  however,  should  Im-  reiiii-mlxTcd,— vist..  that  n-eurrent  vomiting 
(i.e.,  coming  at  intervals  throughout  the  entire  course  of  the  disease)  is  far 
more  cununon  with  cerebellar  abscesH  tlian  with  abscess  uf  the  temporo- 
sphenoidal  lol»e,  in  which  vomiling  is  exceedingly  rare  excci>t  at  the  onset. 
In  a  case  coming  unch-r  the  writer's  ol>servation,  the  two  symptoms  alHiVR 
mentioned — i.e..  persistent  headache  anil  recurrent  vomiting — were  dur- 
ing the  greater  port  iim  of  the  attack  practically  the  only  symptoms  pointing 
to  cndocraninl  diseaite.  The  lemptn-alurc  ami  putue  chirtges  arv.  much  the 
same  as  in  cerebral  abscess.  Fever  is  usually  absent  or  inconspicuous, 
unlecv  the  meningesare  also  involved.  A  temperalure  range  uccasiomilly 
falling  Ixjlow  th('  normal  line  is  cominon  with  cerebellar  a»  with  cerebral 
afwcess.  Bratlycardia  is  said  to  Ik*  a  very  frequent  symptom  of  cerebellar 
abttcesi  {Neumann);  according  to  my  observation  and  reading  of  the  lit- 
erature, it  occurs  in  about  one-third  of  all  cases.  Changes  in  the.  etjr- 
grcmnde — papillilis.  choked  ih^k,  optic  neuritis — are  much  more  frequently 
present  in  cerebellar  than  in  cerebral  abscess  (Ruttin,  Xeumann);  and  the 
optic  neuritis  of  cerebellar  abscess  is  very  frequently  of  sut^h  grade  as  to 
cause  considerable,  though  not  usually  permanent,  impairment  of  sight 
(Macewen).    Rapid  cmaciaiion  is  a  striking  feature  in  many  cases  oi  cere* 
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bellar  ahscviNs.  Occurrins.  as  it  frc^ueiitly  does,  in  rases  in  wfaitrh  tt^^vr  t^ 
abecni  or  of  v^r>'  moderate  grade,  it  masd  hr  rxpluDed  «i  a  tniphie  Ama^Br 
<luc  probaUy  to  compreesioa  or  disturbance  of  some  centre  strong  influr 
encins  tissue  metabolism.  Mental  lethargy,  d*dne*»,  or  oftMMnatum  is  not 
iisuhIIv  present  in  r.erel>eJIar  afaectaacfl  of  nunitTatp  ase,  aad  wben  pre^nil 
probaltly  alwa^-9  indicates  an  afasccm  of  sufficient  site  to  have  induced 
marked  increase  in  generoJ  endocranial  presenre. 

AJutcular  paralysis  is  a  rare  s>-inptum  of  cerebellar  abecess.     Korner 
has  pointed  out  that  transmisetion  of  pressure  froni  a  cerebellar  abscess  to 
tlie  cortical  motor  areae  would  be  strongly  resisted  by  tbe  tentorium  excrpt 
in  the  case  nf  x-ery  la^e  ahsccncfl.    On  the  other  hand,  muscular  paralysis 
or  paresis  might  easily  ret*ult  from  compressioD  of  the  pons  or  medulla  by  a 
cereWlar  abeceas  of  comparatively  emwil  siie.    Such  paralyaea  have  lieea 
observed,  sometinie?  cuntralaterut  aud  in  other  ca^ra  on  the  same  sid<r  &.« 
the  lesion.     Macewen"  explains  these  differences  as  corresponding  to  the 
level  at  which  the  motor  tract  is  c«mi>resBed.    He  points  out  that  the  cere- 
bellum passes  to  some  extent  into  the  foramen  magnum,  and  may  extend 
further  under  abnormal  prcaeure.     On  this  hx-pothesin,  he  explains  the 
occasional  contralateral  paralyses  fu  due  to  pressure  uyion  the  pons,  and 
the  otherwise  oonfwsing  paralyses  on  the  side  of  the  lesion  as  due  to  pres- 
sure u|»n  the  medulla  at  a  level  below  the  cro&8ing  of  the  motor  tracts. 
Prol>ably  in  this  way  must  l)e  eiqtlained  the  hemipare»it<  on  the  same  side 
as  the  lesion  which  baa  neca^ionidly  been  noted  in  cer«l>rllar  al>scess.    In 
the  cases  which  have  come  within  the  pfnmnal  knowUilge  of  the  writer 
moderate  hemipareisw  has  b*H>n  not  uncommon.    Genuine  hemiple^a,  on 
the  other  hand — i.e.,  actual  paralysis — has  not  been  present. 

Focal  SympUnm. — It  is  neee8*«ry  to  state  in  advance  of  any  <li8cU8Bion 
of  the  focaJ  symptoms  that  in  many  cases  they  are  alwolutely  wanting. 
In  such  a  case  the  diagnwis  may  Ih-  cxwH'dingiy  difficult.  Oil  the  other 
hand,  when  focal  eyniploms  are  present,  there  is  no  intracranial  lesion  of 
which  the  clinical  picture  is  more  definitely  characteristic.  Among  the 
B}-mptou)K  entering  into  this  sj'mptom-complex  are  (1)  nystagmut:,  (2) 
subjective  vertigo.  (3)  incoordiimtinn  ataxia  on  the  side  corresponding  to 
the  lesion,  (4)  diftdokokiiie.-is  (Babinski).  (.S)  loss  or  impairmi-nt  of  the 
arlhrodial  sense,  or  srnsp  of  |H«>ilion,  (fi)  disturbance  of  static  equilibrium. 
These  phenomena  call  for  brief  comment. 

The  nyslaffmus  of  eerclw^tlar  abscess  ts  of  distinctly  vestibular  type,— 
i.e.,  it  is  compoHe<i  t»f  a  quick  movement  in  one  direction  and  a  slow  move- 
ment in  the  other.  It  is  usually  rotary  in  cJmracter.  Superficially,  there- 
fore, its  resemblance  lo  the  nystagmus  of  labyrinthine  disease  is  complete. 
Its  direction,  however,  i.i  not  regularly  either  towiird  or  away  from  the 
side  of  the  lesion.  Vcrj-  frequently  it  is  a  ehanging  nystagmus,  the  dlrec-  ' 
lion  of  the  quick  component  heuig  6r.st  ty  one  side  and  then  to  the  other  in 
accordance  with  the  direction  in  winch  the  eyes  are  voluntarily  turned. 


••  Mftcewen :  Pyogenic  DiwiMfl  of  BnUn,  etc.,  p.  igs. 
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fVeu&Hy,  however,  the  nystagmus  toward  the  fiidd  of  the  lenion  in  stronger 
than  the  opposite  nj'stagmus  induced  by  rotating  the  eyps  in  the  opposite 
direction.  It  ts  a  progressive  or  increasing  nystagmus,  which  usually 
shows  no  tendency  to  gradual  suhsitlence,  but  tends  rather  to  become  moK 
pronounced  with  the  proKrejts  of  the  lesion  (Xeumnmi).  While,  therefore, 
the  eye  movementa  are  identical  in  character  with  thosi*  seen  in  arute 
Bujipuralive  labyrinthitis,  there  are  usually  eertain  features  which  definitely 
differentiate  the  nystagmus  of  nenrl)i'l].ar  disease  from  that  induced  by  an 
irritative  legion  of  the  vcstibutor  apparattm. 
H  fiuhjexin<€  vertigo  is  a  more  or  le«s  prominent  8>'mptom  in  most  c^ses  of 
^P*erel>ellar  absee:«.  When  nystaKmun  appears,  there  is  probably  at  first 
a  typical  rotary  vertit;o,  presumably  induced  by  the  nystagmus.  Accord- 
ing t<>  Neumann,  this  .subjective  rotary  vertigo  temis  to  sulwade  as  the 
individual  becomes  inured  to  a  nj'Rtagmus  which  is  a  stationary  or  increas- 
inK  phenomenon  of  the  disease.  Even  after  this  rotary  ny-stagmie  vertigo 
hah  disappeared,  iiowever,  tliere  usually  reniaias  a  subjective  disturbance 
of  ccjuilibrium  which  'in  quite  independent  of  the  ny^tagmug.  It  is  aJso  a 
fact  that  certain  patients,  who  exhibit  no  nystagmus,  yet  suffer  from 
more  or  less  constant  dizzines{<,  or  vertigo.  I  believe  that  this  is  an 
imiHirtant  symptom  in  certain  ca*es  in  which  the  more  characteristic 
focal  signs  are  abswnt.  That  is  to  say,  in  a  case  of  intracranial  If^ion  with- 
out definite  localizing  tiymptoms,  pi^rsistent  vertigo  would  point,  other 
PeonditionA  Ix'ing  equal,  to  the  cerebellum  as  the  probable  site  of  the  lesion. 
Unilaterai  incoOrdinntum  attixia  is  usually  present  in  eases  in  which 
any  clear  focal  signs  are  ilemonstrable.  It  is  shown  by  a  lack  of  precision 
in  certain  movements  of  the  hand  and  arm  of  the  side  corresponding  to 
the  brajn  lesion.  It  is  ImjsI  elicited  by  the  common  experiment  of  requiring 
the  patient  with  eyes  closeil  to  t<»ich  the  tip  of  the  nose  quickly  first  with 
the  tip  of  the  right  forefinger  and  then  with  the  left.  It  will  U*  found  that, 
while  he  can  execute  this  movement  with  ease  and  precision  with  the 
finger  corresponding  to  the  sound  s^ide  of  the  brain,  the  forefinger  corre- 
sponding to  the  side  of  the  lesion  may  mis8  the  nose  by  some  inches  and  is 
brought  into  contact  with  it  only  after  a  scries  of  to-and-fro  oeciUatioos  in 
its  immiKliate  vicinity. 

JChatiokckinesis  {Babinski). — Regularly  with  in  coordination  ataxia  will 
be  aasuciated  the  condition  known  as  diadoknkinesis.  If  we  direct  the 
patient  to  practise  any  common  movement  of  the  two  bands,  fingers,  or 
wrists  simultaneously,— f.ff.,  the  finger  movements  as  in  piano  practice, — 
it  will  \h-  found  that  tlie  one  hand  executes  the.se  movements  quickly  and 
with  normal  ease  white  the  fntgere  of  the  hand  corresponding  to  the  cere- 
bellar lesion  execute  the  same  movements  in  normal  enough  rotation,  but 
alowly  and  with  apparent  labor.  If  we  var>'  this  ex.perirnent  uy  asking  him 
to  rotate  Iwtth  wrists  as  rapidly  as  possible  back  and  forth,  the  one  wrist 
will  be  rotated  rapidly  while  the  other — eorresponding  to  the  side  of 
the  lesion — follows  with  similar  rotations  performed  very  slowly.  In  a 
caae  of  right-sided  cerebellar  abscess  coming  under  the  writer's  care,  the 
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left  wrist  executed  juet  four  rotations  while  tfae  right  rotated  once,— 
a  ratio  which  for  the  average  normal  individual  would  be  rather  a 
difficult  fc>at. 

Loff«  or  Impairment  of  Arthrodial  Senu,  or  Sense  of  PoeHwn. — This  may 
be  t«rt«J  by  hlindfohiing  thi-  patient,  passively  moving  the  arm  or  leg  cor- 
rcspondinK  to  the  lesion  in  different  directions,  and  leaiing  it  in  some 
unusual  position.  He  is  then  directed  to  duplicate  its  position  with  the 
eorrespun<ling  oppo«^ite  limb.  Inability  to  do  so  shows  Ices  of  pot^ttion  or 
posture  Keiise  on  the  side  corresponding  to  the  lesion.  It  is  a  corroborative 
siRn  which,  I  believe,  is  often  al)6ent  when  other  definite  focal  s>*mptoni5 
are  present. 

Ditttitrtxtnce  of  Equilibrium;  CerdfcUar  Ataxia. — I  have  seen  eases  of 
cerebellar  abscess  in  which  tlie  patient  hu^t  been  able  to  stand  and  walk 
flteadily  and  without  noticrahlc  tlifficulty  in  maintaining  his  equilibrium. 
in  other  cas4« — and  always  when  other  focal  symiitoms  are  present — dis- 
turbance of  static  and  dynamic  equilibrium  is  a  more  or  less  prominent 
symptom. 

In  speaking  of  the  ataxia  of  cerebellar  abscess,  Neumann  states  that 
"it  stands  in  exact  physiological  relationship,  demonstrable  every  mo- 
ment, to  the  direction  of  the  nystagmus  and  the  position  of  the  bead  in 
refcard  to  the  body.  If,  for  cxatnple,  rotary  nystagmu.4  t^wwrd  the  Jefl 
side  it)  present,  the  patient  leans  toward  the  I'i^ht  tin  standing  erect," 
etc.*  This  conception  of  eprrljcllftr  ataxia  is  one  which,  in  the  opinion 
of  the  writer,  will  not  be  borne  out  by  a  careful  study  of  any  large  series 
of  CMm. 

With  the  first  apjiearance  of  cerebellar  nystagmiL'?,  subjective  rotary 
vertigo  resulting  directly  therefrom  is  probal)ly  always  presfent,  and  this 
rotary  vertigo  may  to  some  extent  influence  the  patient's  tendency  to  fall 
in  a  given  direction.  But  it  is  admittedly  a  characteritttic  feature  of  cere- 
bellar nystagmus  that  the  n'lat,c<l  rotary  vertigo  tends  to  subside  and 
finally  tfi  dinapix-ar.  With  disapjioarfttiee  of  (he  iiystiigniic  vertigo,  the 
persisting  ataxia  can  hanlly  be  a-scrilu'il  to  the  nystaginuj*,  and  as  a  matter 
of  fact  it  may  show  no  relatiuii  to  the  eye  movements.  1  can  illustrate  this 
point  by  a  case  of  cereljellar  abscess  of  which  1  had  the  opportunity  to 
make  a  very  careful  study.**  This  patient  rxhibite<l  a  nystagnuis  increasing 
with  the  progress  of  tlie  lesion,  and  changing  its  direction  in  accordance 
with  the  direction  in  which  the  eyes  were  voluntarily  turned,  but  very  much 
more  pronounced  in  the  direction  of  the  side  of  the  lesion.  8u  far  as  I 
could  olwerve,  and  from  the  patient's  statements,  the  nystagmus  had  little 
or  no  influence  upon  her  subjective  vertigo.  When  the  patient  att^-mpted 
to  stand  she  fell,  or  without  .-support  would  have  fallen,  to  the  right, — i.*., 
toward  the  s*i4lp  of  the  le-sion.  Throughout  Iter  illnetw  her  tendency  to  fall 
to  the  right  was  constant,  which,  it  will  lie  nol^ni,  was  exactly  opiXKite  to 


**  Neumann:  Ccrolx'll&r  AhHC<*Nt,  Ijtke's  trftnitlation,  p.  23. 
**Kfrrwuii:  AniuiUof  Otul.,  Murcli.  11)11. 
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what  should  have  Iwen  hpr  dii-ectinn  of  faliin^  in  rolatinn  to  the  nj-staKmus 
present.  I  believe  that  thit*  is  an  important  feature  of  the  cliarapteri.stlc 
ataxia  of  cerel)rJIar  alwc««, — viz.,  that,  irhcn  di^turhanee  of  etfuilibn'uin  ix 
a  jtromineni  and  amMmit  Nipnjiiirm.  the  directum  in  whicJi  tfw  (itUif.nt  JiiiU,  or 
ltnd»  to  fall,  is  conslanl  ntui  is  for  the  imtst  pnrl  i>uU pendent  vf  the  tijftitmjtrnm 
present.  Nor  should  this  tturpri»e  one,  for  ivilli  niuourrliriBtian  ataxia, 
disturbed  artbnxlial  etemfe,  and  in  tmnm  cwieH  heiniparesi:?.  all  (xiiiiined  to 
one  aid*?  of  the  Ixxiy,  it  seetns  not  illopienl  to  cxpcef  tliat  theso  w>ndi- 
tioDs  (nhould  be  not  without  influenre  in  dHeniiiniiia  thr*  diwction  in 
which  the  patient  may  fall.  I»fcically,  an  .Ataxia  whirh  is  not  df|^»enilont 
U|X)n  an  oxi^^titiic  iiys1.'i^mui^,  or  in  a  ra.st>  in  which  Kpi;iitaiHM)u<^  riysUif^tnuH 
i*  not  present,  will  not  Ik?  intlucnccd  by  ehanjps*  in  the  position  of  ihe 
patient's  head. 

Naturally  all  !<>iiiptomi«  may  l>e  inodiHcd  or  tiiai>ked  as  the  terminal 
stage  is  ftpprnachrtl.  when  the  patient's  muscular  reactions  may  1*  ob- 
Bcured  to  a  point  where,  if  placed  ujKin  liis  foci,  be  will  fall  in  any  direction 
according  to  the  influence  of  gravnty  tu*  dctennined  by  the  chance  position 
of  lus  Ijody. 

Other  symptoms  of  cerebellar  absoes*  which,  though  inconstant,  are 
characteristic  and  add  vvht'ti  ppBi^'nl  to  the  cujiipletenets  of  the  clinical 
picture,  arefreffiimt  iuvolurUtirii  yawning,  and  «fwc,  thick  ftrticttUilion. 

An  im|x>rlant  proup  of  focal  sjinptoms  which  loRically  belongs  here  is 
that  which  includes  the  vaiious  dwtui-bances  of  normal  pointiuK  accuracy, — 
sometimes  properly  spoken  of  as  "past  ixjintinfi."  Their  appreciation, 
however,  ifi  so  clearly  dcjjendc'nt  upon  a  knowlinlKC  of  Professor  Rarany's 
theory  of  cerebellar  loca-lization.  that  it  !<ocms  better  to  devote  a  separate 
chapter  to  theii  ooiitiid  unit  ion  (t'haptrr  XIV). 

7"/ir  Termin'jl  .sVayc— In  it»  terminal  stage  a  fatal  case  of  cerel>ellar 
al^AcesB  may  present  much  the  same  clinical  phcnonieim  as  those  already 
described  in  connection  with  teni[>oro;fphetioiclal  absoeaa.  The  moe( 
characterLs-tic  difTenmce  is  found  in  th(^  respiratory  chanffC-i,  which  lue  not 
very  eojriiuffli'in  ccmbral  abscess  but  are  particularly  characteristic  of 
cerebellar  lesions.  As  death  approaches  the  bi-eathing  may  liecomc  slow, 
Mghin£,  or  even  ClleyIll^-Stokc«  in  characti'r  or  it  may  \k  simply  ster- 
torous. The  end  may  come  only  «-ith  the  final  exhaustion  of  the  patient's 
last  vestige  of  vitality  and  resiKtauce  power,  or  may  be  hastened  by  riiptiu^ 
of  the  al>scess  into  the  sulMirHclitioid  Mpace.  In  either  caiw  the  inuuediate 
caiute  of  death  is  usually  rcspiraton-  paral>'HU. 

DiFFEHENTiAL  DiAaNOBis. — The  two  Icsioas  for  which  otitic  cerclM-llar 
ahftccss  may  be  mistaken  arc  trtnf>oroitphenoid/il  aiMCftts  ami  /wutr  diffuse 
mtftjnirative  iiihiirinihi/ii.  Wlien  fottal  sjiiiptonLS  are  absent  it  may  very 
closely  resemble  a  teniporal-lolic  absce**.  With  the  appearance  of  focal 
symptoms  the  reHcrnblanfc  lo  cerebral  aiwcess  reccdcH,  and  the  necessity 
lor  excluding  suppurative  labyrinthitis  arises. 

Difffrrnlial  Diafftioffts  hetweeii  Temporal-lobe  and  Cerebellar  Ahticeta. — 
Since  either  of  these  Icsiomi  may  nm  its  couise  with  almost  complete 
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ahjtence  of  localizing  symptonxs,  it  may  be  necessary  to  wei^  carefully 
DVCD  minor  points  which  may  throw  light  u[x>n  the  «t«  oi  tbo  le^on. 

Headache^  for  example,  is  common  to  both  lesions.  The  beadach«  ol 
oerebelJar  abeoeBs,  however,  is  on  the  avera^  mure  severe.  lo»i  subject 
tx>  periods  of  amelioration,  and  is  mure  frequently  con&ued  to  the  occipital 
n^on  on  the  surle  of  the  lesion.  Vumtting  choractcriMB  the  onset  of  both 
letnoDs.  After  the  initial  staffe,  vomiting  is  exceedingly  rare  as  a  rcmiit  of 
tora|>oral-I(»lic  ftlwcc**,  wht-ira'.  it  not  infrequently  recura  at  indefinite 
ialer\'als  ihroughuut  thi-  connie  of  a  ccrtflM-llar  aljscess.  Mental  tiuhuRx  or 
oh»cwniion,  as  shown  by  delayed  or  slow  cerebration,  failure  of  the  power  of 
HusUiitied  attention,  etc.,  is  a  charactuiiHtic  and  in  some  cat«8  a  Fairly  f>arly 
symptom  of  ternporo*phenoidal  alwcuss.  It  is  connparatively  uncommon  in 
cerelM?llar  al»««a.  and  rarely  appears  except  as  a  late  s_^^nptotn  and  in 
company  with  other  evidences  of  marked  increase  in  general  intracranial 
prewnire.  Eye.-grnurul  chan^M — papillitis,  crlmk(^)  disk,  or  optic  neiirittsi — 
are  very  much  mo«!  eommoii  in  oerelKiUar  than  in  («rcbral  alitwcRS,  a  fact 
which  in  certain  wwes  may  have  some  diasfnostic  significance.  Muscular 
p(ireMi/<,  wlieti  pnvciit  in  tetiirJcinwplienoiflHl  alwwsH,  Isaln-aj's  wmtralateral. 
Beiui|mre8ii4  on  the  sarne  side  of  the  Ixxly  lias  fretjuently  ticen  noted  in 
(M>rel>ellar  alisccss.  Vertigo  in  lemporal-lohe  absoess  is  usually  an  inean- 
stant  and  rather  indefinite  .•n.iuptom.  depending  upon  increase  in  general 
intracranial  prcywiirc  \nriceable  di«tiirl>ance  of  static  equilibrium  Is  not 
usually  pre-sent  in  the  early  stages  of  the  liWon.  On  the  other  liand,  the 
vertigo  and  ataxia  of  cerebellar  alxscess  may  appear  as  prominent  and 
fairly  early  symptoinK.  That  is  to  say,  the  suhjoctive  disturlmnce  is  per- 
sistent, and  ihe  ataxia  is  ii»tually  characterized  by  a  constant  tendency  to 
fall  in  a  given  din'clion. 

When  focal  s^'niptoiriH  are  present,  the  diagnosis  becomes  a  coinpara- 
tivoly  easy  matter.  Thn.s,  itensory  nphaiiia — es[KwialIy  if  occurring  early 
in  the  course  of  a  suspected  intracranial  lesion — iwinta  fairly  definitely  to  a 
leaon  of  the  left,  cen^bral  hemisphprc,  or.  in  the  case  of  a  left-handed  indi- 
vidual, to  the  right  braiti.  Aptiasia  iIch^s  not  occur  in  cerdxtllar  abooess 
except,  a'  a  late  symptom  and  only  in  ca-^es  in  which  other  signs  of  very 
marked  genertil  increasQ  in  intrai-nuiial  pn'SHurt-  are  pre^nt.  Naturally, 
when  focal  symptoms  of  cereliellar  absces"  are  well  marked. — e.ff.,  cerebel- 
lar nystagmus  and  ataxia,  incoiirtlination  ataxia,  and  disturljod  arthroilial 
sense  on  the  side  corresponding  to  the  lesion. — the  case  no  longer  presents 
difficultic.*'  of  diagnosis. 

The  dijfercntml  diagnoiris  hetweeri  cerebellar  abscess  and  diffuse  supptira- 
tiiv  hhurinthitix  usually  presents  little  or  no  difficulty  to  the  careful  student 
of  labyrintliine  and  inlraerauial  diseaww.  When  focal  symptoms  of  cere- 
IwHar  alwce^s  are  aV).«ent,  the  clinical  phenomena  of  this  leMon  in  no  way 
resemble  those  of  sitppuratix'e  lab>Tinthitiii.  Again,  when  the  acute  stage 
of  suppurative  lai)yrinthitiM  is  parsed,  all  clinical  resemblance  to  cerebellar 
absc4^ss  ceases.  When,  however,  focal  syniptonus  oj'  ccrcl>ellar  al»ee.«  are 
present,  this  lemon  and  the  acute  stage  of  suppurative  labjTinthitia  may 
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present  certain  poinlw  in  common. — e.g.,  nystagmiw,  vertJKO.  static  Ataxia. 
vomitinK.  etc.. — which  might  lead  to  serious  error.  The  chief  dififerentio] 
points  are  briefly  stated  below. 


DifftiM  Swppiimfii*  I^hj/rinthitin 

{AcnU-  Stage). 

Rotary  nystaitmiis  luvrard  soutnJ  our; 
U  ■iivaj'it  inrreaxtKl  wtien  ryes  are  volun- 
tarily lumfil  IdWHrd  s<»iuiil  vti.r,—i.r.,  in 
thpdircrtion  of  quirk  fyi"  tnuvi-mfiit,  Winn 
iiiiniuwli4'(l  ur  ilLi^F>P(^''*''i[itt  wliUly  wlifii 
0wy  are  turned  in  Uw  (lirfrttun  of  ihv  kIow 
eye  movftEnnnt. 

The  nyslBfitnua  tviidfl  n>|[ulurly  l<jwttT<.l 
gnulual  i<ul)«iden<-«,  am)  iixiially  rliiwp|><-iina 
wboUy  in  from  10  days  to  2  or  3  wock^. 

Subjrciivv  roUiry  %'crlimi,  itlwnya  in  ihi- 
plane  wf  the  n>-xt:iitiniM.  i*  inrn-iL'^il  wlirn 
the  eywi  are  turned  in  the  direction  of  llii- 
quick  rye  movcmeni ;  nhowa  pniRressi lo 
dimiuution.  and  opuwa  wholly  when  the 
npnnlAnfoiw  nytriAgiiiuN  htm  complvltiy 
diaappearcd . 

Ataxia:  there  \n  a  tentlmry  lu  fall  in  llio 
pluiivuf  tlieityKtaitiiiusaad  in  i lie  direction 
uppuxilc  to  thr  1)11  ick  nyiilnicmic  luovi-tiient. 
This  disturbance  of  (xpiililiriiirn  n!(;uliirly 
mibmclcn,  and  ceasw  wlK>lly  wliun  liiu 
nyfttMcniuq  Iia8di»api>eared. 

Inipa^irriKiil  tif  the  toiifh-dirr'ction- 
«•««• ;  effort  to  iwint  with  (•itlicr  ha.nd,  ryfw 
Iwing  closed,  n-Hullins  in  devialiun  iii  a 
dim-'tion  opiKwite  to  that  of  the  quick 
nyirtARmic  movement.   "^ 


* 


C'lilorii'  rwicrion  absent. 

HeiiriQK  aluuilutfrly  hml  in  diKcmwHl  ear. 

IriiiNtnlination  nlKxin  and  diu/lokokint^ 
Bin  nhacnl. 

Anhtwiial  (M'nflp,  or  bciihb  uf  joint  piwi- 
liun,  nut  luually  impaired. 

TeiiUH-mtiirc.  eli-valird  at.  on.'w-f,  .tlniw.i 
in  unw)mp]ie»l<'d  nin«*  proKn-wive  and 
fairly  raiitHl  ri-t'c^iuii.    Kun-ly  subuurmal. 


Pulse-mle  may  he  normul,  or  varica  in 
Dormal  ratio  with  tcminTaturL'  chanitcs. 


Certbettar  Ahteen. 

Gbmagiaii  rotary  HyiituKiiius, —■'.«.,  di- 
leclion  of  qiiirk  eye  movement  may  vary 
at  different  limes;  fret|UCDtly  changM  io 
Beonnl»nre  wii.h  tlie  dinrlnin  in  which  the 
ey«*  arv  voluiitjirily  turned,  UHUally, 
however,  the  miwt  pn>n(iiinriil  eye  move- 
meniA  observed  nre  ihrjitc  lowanj  Ihe  .lidr 
nf  the  lea  ion. 

There  in  no  tendency  toward  Kul^idiiKv, 
I  he  nyxtiiKtnuM  iiMnnlly  Ijfciiming  more 
marked  with  the  pro(tre««  nf  the  lesion 
(Neunianni. 

Verliso,  at  first  influenced  bj"  the  fiys- 
tai;mit.t,  lur.iT  c'eA-ten  tu  l>e  tntlilimceil 
tlierehy  Sulijretivc  *'crti(p>  is  often  pre.*- 
eiit  and  persistent,  even  ill  ciutui  in  whirh 
nyntagmiu  ii  not  prRsenl. 


Tile  ataxia,  aa  a  rule,  shovm  no  tendency 
to  mih«iide.  Direction  of  falUiiK  a  wiually 
connlaitt,  an<l  him  no  necrKOir}-  relation  to 
rhATftt^lCT  or  direction  of  nystjigmufl  prca- 

L'Ut. 

When  other  focal  nyniplomfi  an-  alvuint, 
UmchHlireciioii-iienKr.  tthown  by  acfurury 
in  puiiitiuK  with  eycit  rlusrd,  may  lie  un- 
impturpil.  With  focal  ttymptom-i,  low  of 
arcuracy  in  FminlinR  — i  t.,  devi.ilJon  of 
hand  In  one  «iite  or  ihp  iithcr — i.-*  usually 
present,  but  only  in  the  hand  or  fiuKcr  of 
Mtme  ditJe  ax  the  ecrcln-ilHr  lemon,  ** 

Caloric  n-aetion  usually  normal. 

Hejkrinic  nurmal,  or  at  lea^l  not  inflii- 
em-ed  by  eerebfllar  di !>«'».■'<.■. 

luroord illation  :ttuxia  nn<l  diadokokinp- 
8ix  may  be  protninent  i*ymptums. 

ArtiircKliiil  twtuw  may  be  kist..  or  mark- 
ediy  impaired. 

'['ein|)eraturc,  clcvntrvl  at  onn-t,  uKiially 
reccdi-fl.  and  miiy  then  follow  a  fairly 
iiurijial  line,  or  may  shuw  moilrrate  move- 
ment bi^tween  poinln  a  little  idxfVf  and 
nlifdilly  IpHow  normul. 

Puli4t^ralf>  ]»  nut  infrequ^tly  abnonn- 
atly  vl'>w.  Brailyi'ardia  may  cocxiot  vith 
elevatmn  of  temperature. 


For  Ui«ory  and  nKnifi<-ant.w  of  pinntinii;,  «e«  uext  Chapter. 


hmc  f 
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When  the  latent  Hta^  of  diffuse  suppurative  labyrinthitis  is  readied 
the  dkieaHe  no  longer  bears  any  resemblance  to  cerebellar  absoeas.  Tlie 
rliff(;n>ntial  diagnoHis  is  then  definitely  established  by  the  complete  deaf- 
nfrss  and  al^sence  of  caloric  irritability  in  the  diseased  ear  in  suppurative 
labyrinthitis,  hearing  and  vestibular  irritability — i.e.,  in  respoDse  to  beat 
and  (;old~being  uhiually  uninfluenced  by  cerebellar  abscess. 

OTITIC  MENINGITIS. 

Otitic  meningitis  is  an  elastic  term  which  may  very  propra-ly  include  a 
variety  of  conditioas,  from  the  circumscribed  pachymeningitiB,  which 
commonly  yields  very  promptly  to  rational  treatment,  to  the  diffuse,  or 
generalized,  purulent  leptomeningitis,  which  ends  in  death. 

CiFCumscribed  Pachymeningitis.— This  condition  may  be  dealt  with 
briefly.  Every  aural  surgeon  of  considerable  exF>erience  has  during  opera- 
tion upon  the  maj^toid  met  n-ith  occa.sional  cases  in  which  drcumscribed 
area**  of  dura  have  l>een  found  thickened,  congested,  or  even  covered  with 
granulationfj.  The  condition  is  not  infrequently  met  i^ith  as  part  of  the 
pathology  of  an  extradural  abscess,  or  it  sometimes  results  from  an  ero- 
sion  of  the  inner  plate  of  the  skull  even  when  no  distinct  pus  collection  is 
foHnd.  Such  areas  of  pachymeningitis  may  involve  the  dura  over  the 
tegtncn  antri  (tempoml  loix;),  the  diiral  covering  of  the  sigmoid  ainus,  or 
Icfw  frequently  the  dura  covering  the  cerebellum.  Frequently  the  con- 
dition ii4  not  suspected  prior  to  operation.  In  the  occasional  cases  in 
which  severe  pain  lewlw  to  a  tentative  diagnosis  of  intracranial  disease  be- 
fore oiwration,  the  pain  is  usually  du<!  to  tension  upon  the  dura  by  a  eon- 
sidcml)l(i  collection  of  pus  nithcr  liuui  to  the  inflammatory  process  itself. 
Tlie  git'Jit  iniijority  of  civsus  underKO  prompt  resolution  as  soon  as  all  dis- 
ciist'd  bone  in  removed  iind  tlie  influnicd  dural  surface  is  freely  uncovered. 
Till-  sut)s(H|U('nt  trwifrnont  is  simply  the  obseiTance  of  sm^cal  cleanli- 
ness, tlii^  wound  beint;  lightly  jKicked  jit  each  clmnge  of  dressing  with 
st('rile  )iim7.v  until  tlie  involved  dural  surfaee  is  coveiixl  by  a  layer  of  uni- 
formly hcaltliy  unmuljitions. 

So  fre<|ui'ntly  is  eircuniserilKHl  iiaehyrneiiinptis  met  with  in  cases  in 
wliich  no  nieninjreal  symptoms  li;ive  Ixvn  present,  and  so  prompt  is  the 
usual  n'sjx)nse  to  treutineiit.  that  <me  luifihl  be  led  into  the  error  of  belit- 
tlinn  I  lie  pavity  of  the  le.-=ion.  It  is  :i  simple  lesion  only  under  prompt 
nitio[ial  irentnienl.  Witliout  surjiical  intervenlion  it  is  undoubtedly  the 
precuisor  in  many  eases  of  the  more  serious  lesions  which  jeopardize  the 
pal.ienl's  lil'e. 

Lcptomenlrgitis  resulting  from  su|)purative  middlfr^ar  or  mastoid 
disease,  and  pnxlneniti  symptoms  sufiicientlv  eliara.'toristic  to  be  recog- 
niz<<l  as  iiienuiK<al.  was  onee  renarded  a.s  an  absohit.'lv  hopeless  condition. 
During  the  past  leu  or  littwn  years,  liuwever.  (lie  nrord  of  authenticatixi 
Tcfiiveries  has  reached  a  suffieient  nuuilicT  to  necessitate  a  modification  of 
tills  view  as  to  the  hoiH'les.siH>s.s  of  the  i)rognosis  in  all  cases.  In  order  to 
explain  the  varying  res|Knis^^  to  treatment  in  cases  often  closely  related 
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'clinically,  it  is  necessary  to  bear  in  rniml  certain  viiriariorLs  hi  tho  cliflrnctor 
or  extent  cf  the  morbid  clianges  present,  in  accordance  with  which  we  may 
recopiize  the  pxistonre  of  different  tj-pea  or  forms  of  the  rlisca^e. 

Tlie  thrte  most  important  forms  of  otitic  nioningitis  may  bo  described 
under  the  following  names:  (1)  Diffuse,  or  goneralixed,  purulent  lepto- 
nieninKitti^;  (2)  cirtTUinsenbiHi  purulent  leptoiueninfptis;  nnd  (3)  serous 
meniiigilis.  Wlxile  it  is  admittc<Uy  not  always  possible  to  determine  defi- 
nitoly  from  its  clinical  aspects  to  what  claA*  a  eiven  cftse  hplongs,  there  an? 
some  cases  in  which  this  may  be  determined  with  reasonable  certainty. 
Ftirthennore,  the  recognition  of  the  existence  of  the  three  forms  supplier  a 
ut%eful  working  hy[iotheKis,  and  enables  us  to  adopt  rational  methods  of 
treatment  resultine  in  a  certain  percentage  of  recoveries  in  cases  which 
would  otherwific  terrninate  fatally. 

Diffuse  Purulent  Leptomeningitis. -By  diffuse  purulent  leptflraen- 
ingitis  we  mean  a  suppurative  intlummntion  of  the  meninges  which  haa 
reacheii  the  fiulidural  and  subarachnoidal  sfwccs,  involving  the  arachnoid 
and  pia  mater,  and  whirh  has  spread  widely — i.e.,  with  no  tendency  to 
limiting  peripheral  adliesions— within  the  nn-shes  of  ttie  arachnoid. 

The  pia  mater  is  very  richly  supplied  with  nerves  and  blood- ve-^sels, 
its  arteries  separating  into  very  numerous  branches  which  pass  flirectly 
into  the  brain  cortex.  A  suppurative  process  involving  the  pia  mater  is 
thus  carried  directly  into  the  outer  layer  of  brain  ."ubstance.  Severe  diftvise 
purulent  leptomeningitis  is,  therefore,  of  iieeest-ity  accompanied  by  a 
cortical  enceplialitis. 

Paths  of  Infeotion. — ^The  spread  of  infection  from  a  suppurative 
focus  in  the  middle  ear  or  mu.■^toid  may  occur  by  any  of  the  following  routes: 
(I)  By  direct  infection  through  contact  of  necrotic  bone  with  the  dura,  or 
through  erosion  of  the  inner  plate  nt  sonic  point, — e.^.,  of  the  tegmen 
lympani  or  the  bony  plate  separating  the  mastoid  cavity  from  the  cere- 
bellum. In  such  a  case  the  lUeniiigeal  lesion  prubably  alwa>*s  Iwgins  as  a 
circumscribed  pachymeningitis,  (2)  Throuph  an  infectetl  labyrinth,  pus 
reaching  the  meninges  (a)  by  way  of  the  nerve  channels  opening  into  the 
internal  auilitory  meatus;  (b)  by  the  aquteductus  vestibuli,  causing  first 
an  empyema  of  the  saccus  endolymiihaticus:  or  (c)  by  way  of  the  aquie- 
ductus  cochleie,  which,  it  will  Iw  remcmliered,  coiunnmicates  directly 
with  the  subarachnoidal  space.  (.1)  A  third  pathway  of  infection  is  tlin>ugh 
an  intermediate  suppurative  lesion  of  the  brain.  Every  experienced  sur- 
geon will  agree  that  a  very  considerable  proportion  of  all  fatal  cases  of  bruin 
abscess  are  toward  the  end  coniplicalrcd  by  purulent  meningitis. 

SvMPTOMS. — The  symptoms  of  otitic  meningitis  do  not  differ  mate- 
rially from  those  induced  by  meningeal  inflammations  ari.sing  from  other 
causes.  They  may,  therefore,  be  dealt  with  brietiy.  The  onset  is  usually 
announced  by  a  chill,  or  rigor,  a  sharp  rise  of  temperature,  and  in  many 
cases  by  vomiting,  with  or  without  nausea.  Headache,  always  an  early 
q-mptom,  is  usually  severe  and  may  pensLst  throughout  the  course  of  the 
disease.    The  pulse  is  usually  accelerated,  in  adults  reaching  120  to  140; 
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while  in  children  it  may  bn  even  tnoro  rapid.  The  face  is  often  noticeably 
flushed.  Tlie  patient  is  iii^iially  exceedingly  restleM,  and  frequently  ex- 
hibits an  irritaljiiily  of  temper  wliirh  may  be  in  striking  eontrast.  trt  his 
normal  mental  state.  These  gymptoms,  then, — viz.,  recurrent  vomiting, 
severe  headarhe,  high  fever,  rapid  puisp,  and  re.stles.inejw,— commonly 
eharactorize  not  only  the  onset,  but  also  the  first  two  or  three  days  of 
the  attjick.  The  rllnical  picture  even  to  the  superficial  obaerver  is  oae  of 
severe  illness,  and  in  a  case  of  tympanic  or  mastoid  disease  clearly  indi- 
cates a  serious  change  for  the  worse. 

Us^mliy  by  the  second  or  third  day  we  have  the  following  additional 
sjTnptoms:  There  is  noticeable  ri|j:idity  of  the  muscles  of  the  back  of  the 
nc<-U.  This  soon  increases  to  the  point  where,  if  one  tries  to  flex  the  bead 
forward  ho  that  the  chin  will  rest  upon  the  Kternum,  this  i.s  resisttnl,  and  we 
may  to  some  extent  lift  the  shoulder?  before  the  neck  muscles  will  yield. 
Kemig's  symptom  is  often,  though  not  always,  present, — i.e.,  if  the  knee 
is  bent  and  the  thiflch  flexed  toward  the  abdomen,  pasf^ive  straightening  of 
the  leg  is  rigidly  rL'sisted.  Photophobia  becomes  sooner  cir  lat*r  a  notice- 
able symptom.  The  mental  condition,  from  one  of  extreme  "restles-siieiiw" 
or  "irritability,"  soon  lapses  into  delirium.  Detirium,  at  least  durinR  the 
night,  i»  usually  a  fairly  early  symptom  in  diffuH;  meningitis.  From  thin 
»lafifi,  the  course  of  the  disease  is  usually  an  excecdinRly  rapid  one  and 
pHJvidL's  one  of  the  most  distressing  and  disL-ouraging  plclurcs  of  fast 
ebbinK  of  the  life  current  that  the  physician  is  called  upon  to  witness.  The 
patient  tosses  distressfully  about  the  bed,  happily  without  knowledge  of  his 
condition  and  oflen,  it  is  to  be  hoped,  without  conscious  suffering, — the 
extreme  rcstles-snes-^i  subsiding  only  as  he  gradually  sinks  into  coma,  the 
inuiiiediate  precursor  of  death. 

Pupillary  changes  are  very  common,  the  ma«t  frequent  being  contrac- 
tion of  the  pupil  corresponding  t«  the  sitle  tif  (he  lesion.  Occasionally  there 
h  strabismus,  usually  inward.  The  pupillary  changes,  while  in  some 
instjinees  affecting  both  eyes  to  some  extent,  in  the  majority  of  cases  are 
unilateral  or  more  marked  in  the  eye  on  the  side  of  the  lesions. 

Changes  in  the  eye-^ounda — e.g.,  choked  disk,  papillitis,  optic  neuritis 
— are  very  often  present  in  diffuse  leptomeningitis. 

The  above  group  of  symptoms,  while  fairly  typical  of  the  avenue 
course  of  the  disease,  is  naturally  suliject  tc^i  many  clinical  variations.  It 
must  be  remembered  that  the  onset,  as  we  recognize  it,  may  not  represent 
the  incipieney  of  the  lesion,  but  simply  its  6ret  clinical  manifestation. 
Rigidity  of  the  nerk,  photopliobia,  and  even  delirium  nmy,  therefore,  in 
some  degree  l>e  noticeahle  almost  frcun  the  ."tart.  The  pulse,  which  is 
usually  very  rapid,  is  in  exceptional  eases  ahnormally  slow. — e.g.,  GA  or 
60  beats  puf  minute  or  less,— this  phenomenon  being  presumably  due  to  a 
coincident  cortical  encephalitis  with  possible  disturbance  of  Bomc  centre 
inhibiting  cardiac  activity. 

One  of  the  most  characteristic  features  of  the  clinical  picture  of  diffuse 
purulent  meningitis  is  the  sudden  and  striking  change  wliich  occurs  in  the 
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patient's  appearance  at  a  certain  stage  of  the  disease.  To-clny  he  looks 
out  upon  the  world  throuuh  intelligent  eye.-*,  showing  anxiety  alimit 
his  eonrfition  ami  pflrhap>)  n  realization  of  it.-*  Rravity.  Tn-morrnw  h( 
is  fleliriouK  and  has  stamped  upon  hin  face  the  iitimitftakaiili!  »i(;tw)f 
impendini?  death.  j^S'¥^^^  ^  t(^  "V-^*  X^ 

Blood  Cimnl. — A  eharaclerisilie  feature  of  purulent  ineiiinKitia  in  n 
hiffh  and  increasing  leucocytosis  with  &  high  percentaee  of  polymorpho- 
nuelenr  eelts. 

Lumbar  Puncture. — In  the  first  at^es  of  a  racningeal  attack,  iiimhar 
punetnrp  may  furni^sh  the  only  reliahle  data  a^i  to  the  nature  and  gravity  of 
the  Jet^ion,  That  in  to  say,  the  presence  of  pus  and  hacteria  in  the  spinal 
fluid  may  point  definitely  to  purulent  meniuKitis  at  a  atafp'  wlieii  the  clin- 
ical picture  is  yet  inw)m|)lete. 

I'ROUNosia. — When  a  suppurative  leptomenincitlK  haw  become  diffuse, — 
I.e..  has  spread  wi<iely  in  the  meshes  of  tlie  arachnoid,— <I('ath  is  inevitahle. 

Circumscribed  Leptomeningitis. — This  terra  is  used  to  deserihe  a 
suppiirntivr  inlhinminlion  inv*ilvin)i  the  nraehnnirl  and  pia  mater  over  a 
dif*tin(rlly  linilled  area,  lateral  exti-nslnn  hcing  ijreventfil  liy  nmrginal  ad- 
hci«ion»  Ijinding  the  arachnoid  and  pia  together  and  to  the  outer  dural 
layer;  or  it  may  be  that  marginal  extension  is  in  some  cases  prevented  fiy 
the  combination  of  a  mild  local  infection  with  hij^h  powers  of  local  re.'^ixt- 
ance.  The  marginal  liniitation  of  the  lesion,  while  preventing  the  devel- 
opment of  wiiiespreail,  or  diffuw,  leptomeninKitiK,  doi'S  not  necessarily 
insure  that  some  of  the  germs  respon3ible  for  the  infection  shall  not  find 
their  way  into  the  Huid  of  the  spinal  canal.  I.unilmr  puncture  may.  there- 
fore, yield  fluid  containing  puK  and  bacteria,  and  the  prevatce  vf  pus  and 
bncleria  in  the  cerebrosfn'rial  Jiut'd  mny  constiluie  no  prot*/  of  (he  cxintence  o/ 
what  niny  properly  be  called  diffuse  pitrulenl  leptomeningitis. 

Unfortunately,  the  symptoms  nf  eircnm-scribed  leptomeningitis  may 
follow  praetically  the  sarne  course  ami  sequem-e  as  Ihiise  deseribed  as 
chnraet«?ri'*tir  of  difTiise  loptomeningiti-s.  Assinning  that  the  le«ion  remains 
circuniHcrilied,  we  might  expect  the  progress  of  the  disea.-ie  to  lie  lef<3  rapid, 
aod  this  is  undoubtedly  a  differential  clinical  point  in  certain  cases.  Un- 
fortunately, pven  were  we  able  to  determine  pu^itively  in  a  given  cow  the 
circumscjrilM'd  eharactiT  of  the  disttasc,  there  wonki  be  no  way  of  determin- 
ing that  adheiions  might  not  at  any  moment  be  broken  down  and  the  dis- 
ease thus  quickly  converted  into  a  widely  spreading,  and  therefore  rapidly 
fatal,  form  of  diffuse  leptomeningitis. 

There  can  he  no  doubt  that  many  eases  of  circumserilwd  leptomeningitis 
of  otitic  origin,  which  would  otherwise  have  ended  fatally,  have  bi-en  cured 
by  timely  operative  intervention.  This  pri>p<»sitian  is  no  longer  an  hypothe- 
sis, many  authenticated  recoveries  recorded  thiriug  the  past  ten  or  fifteen 
years  supplying  a  basis  of  actual  knowledge.  Janscn,"  as  far  back  as  1895, 
recorded  a  recovery  in  a  case  in  which  the  lesion  was  dearly  proved  to  be 
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circiiinserilicfl  Irptomrningitis.  This  patient,  having  suffered  for 
from  chronic  suppurative  otitis  m(*dia  of  tho  loft  ear.  t^utlili>nly  had  a  chill, 
hiRh  fever,  and  severe  headache.  Coincidenlly  he  developwl  tiymptoais  of 
Bensur>'  apbasiu  whicti  naturally  led  to  &  (tentative  diagnosis  of  abscess  of 
the  left  temporal  lobe.  Following  ([Uifkly  upon  the  symptoms  mentioned. 
Ihp  patient  hi-eame  delirious.  An  exploratory  operation  for  temporo- 
pphenotdal  aliscess  was  then  undertaken.  No  abspf'ss  was  found  in  the 
hrain,  but  the  dura  and  pia  were  discolored,  adherent,  and  a  drop  of  pus 
escaped  from  beneath  (he  dura  when  the  membranes  were  incised.  He- 
covery  proved  tho  condition  to  have  been  one  of  circunuKribed  lepto- 
meningitis. 

Lucne"  in  1899  reported  a  case  in  which  the  diagnosis  of  otitic  mentn- 
gitJK  was  basinl  upon  the  Hvmptoms.  At  the  operation  the  exposed  dura 
presentwl  an  area  of  Rrcenish  discoloration,  from  the  mi'shw  of  which, 
■when  incised,  pus  exuded.    The  patient  made  a  slow  but  perfect  recoverj-. 

Oradenigu"  has  reported  two  ca^fs  prescntinK  typical  symptoms  of 
leptomeningitis,  in  which  the  fluid  from  the  spinal  canal  contained  sta- 
phylococci, which  recovered  after  operutiun. 

Similar  cases  have  been  recorded  in  this  country  by  Arnold  Knapp," 
McKernon.*'  Kcipcltiky-Hcid,**  and  others.  These  ca-ses,  cited  at  random 
from  the  literatun^  are  siifhcicnt  to  CKtablish  thitt  ini{iurtant  fact, — viz., 
that  there  arc  certain  cases  of  punilent  leptomeninRitis  of  otitic  origia 
which  are  curable  by  HurKicnl  rni-ans.  This  naturally  introduces  the 
question  aw  to  what  type  of  jjunilent  leptonieiiiniailis  is  curable  and  in 
what  ciass  is  the  prognosis  bopclcsa.  Some  surgeons — among  whom  are 
Lemoyes  and  (Jradcnlgo — have  rt'Karded  the  cases  recovering  after  opera- 
tion a.s  cases  of  diffuw  leptomeningitis,  and  have  naturally,  therefore,  held 
a  luoreoptimistic  vii-waA  t-othe  prognosis  in  the  diffuse  form  uf  I  he  disease. 
On  the  other  hand,  Heine  cites  I!ine«berg.  Bertelsmann,  Buschniann,  and 
Grossuiann  (moKt  of  whom  have  operated  successfully  in  cases  of  otitic 
meningitis)  aa  f<haring  with  him  the  opinion  that  all  these  ca.'jes  of  recovery 
have  Iwlonged  to  the  cireuniperibed  form  of  puruli^iit  meningitis,  and  that 
diffuse  suppurative  leplonieningitis  is  a  hopelessly  fatal  diwaw?  which  the 
surgeon  is  pr)werlcss  to  relieve.  To  the  writer  this  view  seems  to  be  the 
only  one  tenable.  Several  cases  of  recovery  from  otitic  ineningitis  have 
come  within  his  personal  knowledge,  but  none  in  which  a  positive  diagno- 
BlB  of  diffuse  suppurative  leptomeningitis  could  Lie  made.  We  must  remem- 
ber that  in  the  itiffuse  form  of  the  lesiun  the  infi-ctjou  travels  marginally 
through  the  rommuniealing  spaces,  or  mrshes.  of  the  arachnoid  (Hiius- 
berg).  When  wo  recall  the  postmortem  findings  as  we  have  all  se<?n  them 
in  some  e«se  of  rapidly  fatal  diffu.sc  meningitis, — the  arachnoid  adherent 
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over  a  "w'nie  aroa  Imth  ti)  the  dura  &nd  the  pia  mfltor,  and  its  meghes  every- 
where infiltrated  with  thick  pus, — the  hopelessness  of  surgical  treatment 
Boenis  rlfiir. 

Serous  Meningitis;  Serous  Men ingo-encepha litis  iK6mer). — Still 
another  form  of  moningi'al  lesion  of  otitic  origin  is  that  known  a-s  soroua 
meningitis.  It  may  be  secondary  to  a  circumscribed  pachymeningitis 
such  as  frequently  occurs  with  extradund  alwcess.  Quit*  frequently, 
however,  no  such  intermediate  lesion  in  in  evidence.  Serous  meningitis 
m  prefent  in  thiwe  cases  of  meningeal  inflammation  in  which  the  arachnoid 
and  pia  mater,  though  congested  and  u?dematous,  have  escapcKl  actual 
infection.  This  secondary  o-'dema  may  involve  the  adjacent  brain  surface 
(serous  encephalitis),  and  may  cause  ver>*  consi<leral>Ie  increa.sc  in  inlra- 
cranifll  pressure.  The  symptoms  may  follow  very  closely  those  of  diffuse 
purulent  leptomeniogiti?.  A  differential  point  between  serous  and  purulent 
meningitis  is  the  fact  that  pus  and  bacteria  are  net  found  in  the  cerebro- 
spinal Quid  in  purely  i^rous  tneiiingitis.  On  the  other  hand,  bacteria  may 
also  be  absent  from  the  spinal  fluid  in  cases  of  punih^nt  meningitis.  Lum- 
bar puncture,  while  supplying  very  important  data,  does  not,  tluTcforp, 
alwaj's  enable  us  to  arrive  at  a  positive  diagnosis.  In  a  case  coming  under 
the  writer's  care,  the  clinical  picture  was  quite  tyjncal  of  purulent  iiieuin- 
gitttt,  and  this  diagna^is  was  made  by  competent  surgeons  in  consultation. 
That  it  was  really  a  case  of  serous  meningitis  was  determined  only  after 
the  patient's  recovery  was  assured.  Indeed,  one  of  the  most  important 
points  in  the  diagnosis  of  serous  meningitis  is  the  recoverj-  of  the  patient. 

The  sjTnptoms  vary  soniewbat  in  accordance  with  the  depth  to  which 
the  subdural  tissues  are  involved.  Thus,  when  the  congestion  and  oedema 
involve  only  tlie  arachnoid  and  pia  mater,  the  symptoms  are  meningeal 
in  character,  this  constituting  serous  meningitis  in  its  most  typical  form. 
In  such  a  case  the  chiiieal  phenomena  may  Ix^  practically  the  same  in  kind 
as  those  usually  characterizing  purulent  leptomeningitis.  If,  however, 
the  crdrma  extends  well  into  the  sitbjacent  cerebral  cortex,  a  train  of 
ajTiipt^ims  more  characteristic  of  eereliral  disease — e.y.,  somnolence,  re- 
tarded cerebration,  or  possibly  aphasic  phenomena — may  preponderate. 
To  such  a  lesion  the  term  girinut  eiwepiuililis  has  been  applied. 

Perhaps  a  brief  outline  of  a  few  typical  cases  will  serve  better  to  convey 
a  correct  idea  of  the  lesion  than  any  amount  of  formal  de.scription. 

Case  I. — In  June,  1901,  the  writer  was  called  to  see  a  girl  uf  live  years, 
who  WQ.«  sufTering  from  acute  suppurative  mastoiditis  of  the  rinht  side. 
Tlie  lesion  had  reachetl  a  stage  (postauricular  abaces*J  reijuirinK  immed.iate 
operation.  Removal  of  the  cortex  revealed  pus  and  granulations  in  the 
antrum  and  many  of  the  mastoid  cells.  Thn*  da>'s  later,  severe  headache 
was  complained  of,  the  temperature  rose  to  104°  F.,  the  neck  became 
somewhat  rigid,  and  the  cliild  became  delirious.  On  the  following  day 
there  was  internal  strabismus.  Dr.  A.  li.  Duel  in  consultation  concurred 
in  the  diagnosis  of  otitic  meningitis.  An  immediate  operation  was  per- 
formed, which  consisted  merely  of  careful  exposure  of  the  dura  covering 
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tlie  tiMiiimral  lobo  by  romoval  of  the  teRinen  tympani  el  aiiiri  and  con- 
tinuous portions  of  the  squama.  The  dura  showt'd  no  structural  changes 
macmscopinilly,  ami  it  was  decuk'd  to  await  further  developments  Ix'forc 
iiicieiing  it.  Kullowiiig  this  operation,  the  meningeal  !<,vmptoi]i5  b<^Kaa 
to  subside,  and  the  patient  made  a  perfect  reenvery.  The  sjTnptoma 
in  this  case  can  be  explained  only  as  baring  t>ccn  eausr^d  by  a  serous 
tncninKitis. 

Case  II  was  that  uf  a  young  woman,  twenty-three  years  of  ai^e,  who 
came  undor  my  care  &»  a  ward  iialictil  in  the  Manhattan  Eye,  Eur,  and 
Throat  Hospital  In  1007.  A  radical  operation  for  chronic  suppuration  of 
the  right  eiir  had  been  perfurmetl  one  year  previously  in  a  neighboring 
city.  At  the  time  of  her  admiwiion  to  the  Manhattan  FIoc«pital,  hor  con- 
dition was  alKiut  as  follows:  There  was  a  stiglil  discharge  from  the  right 
ear.  Tltcre  were  no  focal  symptoms  i)ointing  to  any  particular  intracranial 
lesion.  Mental  condition  ilecide^Uy  dull,  cerebration  somewhat  ottscured, 
but  she  answered  all  qiieMtion!»  iiitetligently,  She  was  disinclined  to  amy 
muscular  exertion,  and  when  required  to  stand  or  walk  was  noiiccably 
unsteady.  The  patient's  lack  of  interest  in  her  surroundings  and  in  lier 
own  condition  extended  t«  the  matter  of  food:  she  was  without  appetite 
and  it  was  difficult  to  induce  her  to  take  suflicieut  nourishment.  IjOsb  of 
flesh  and  strength  was  therefore  rapid.  Temperature  ranged  between 
100°  and  101°  K. 

The  above  symptoms,  tliougii  indefinite,  seemed  to  me  to  suggest 
aksccss  of  the  right  temporal  lobe  rather  than  any  other  lesion,  and  I 
determined  upon  on  exploratory  operation.  The  dura  covering  the  ti^upo- 
rosphenoidal  Inbc  wn.s  freely  e.vposcd  by  the  removal  of  a  considerable 
portion  of  the  sfiuama.  No  macroseoptc  eliaiiges  in  the  dura  were  noliii. 
A  narruw-l>la<led  knife  was  inserted  into  the  temporal  lobe  in  three 
difTcrent  directions,  but  no  abscess  was  found,  un<l  the  operation  was 
ended  here.  To  the  surprise  of  the  writer,  the  patient  from  the  time  of 
this  operation  showed  ])rogressive  improvement,  and  was  diseliarge<i, 
cured,  within  a  month.  The  clinical  phenomena  in  this  case  ean  be 
explained  upon  no  other  h>-pothesis  than  that  they  were  due  to  a  serous 
encephalitis. 

Case  111"  has  been  reported  in  full  elsewhere, and  will  \>e  given  here 
only  in  brief  outline.  Mr.  C,  thirty-four  years  of  age,  had  sulTered  from 
early  childhood  with  chronic  suppurative  otitis  media  of  the  left  t«ide.  On 
June  4,  1007,  he  had  ex|iericneed  severe  pain  in  the  left  car.  On  the  fol- 
lowing morning,  when  I  first  saw  him,  the  temperature  had  reache<l  103° 
F.,  pulw  120.  He  had  vomited  at  frequent  intervals.  Mental  condition 
dull,  but  he  answered  correctly  all  direct  tpiewlions.  Ry  the  afternoon  of 
the  same  day.  he  had  Ix-coine  deliriouj^,  and  did  not  rccogniw  even  mem- 
bers of  hi.«  own  family.  There  was  some  rigidity  of  the  muscles  of  the  neck. 
The  pupils  were  contracted  to  pin-points.    Two  other  jihysicians,  called 
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in  conRult-atinii,  cQiifiniuHl  the  dinieiio^tft  of  otitic  memnfptlx  and  udviscd 
inllnf^diate  operntion,  which  was  performed  b»  soon  s."  the  patient  could  be 
prpparcd. 

Operation^ — A  radical  operatiou  was  quickly  perforTiicxI,  revealinft  a 
fM'lpTOtic  bone  and  an  antnitn  filiwl  with  thick,  ofFcruiivr!  pus.  The  roof 
of  the  ant-mm  and  portions  of  tlie  squauia  were  then  m-"no\''cd.  exposing 
an  area  of  dura  covering  the  (^mporosphcnoidal  lohc  tneasiiring  frotn 
In^fort^  liackward  alKiUt  tlinv  inches.  No  pus  waf  foiind  lietwwii  diim  and 
Imiu'.  Increase  in  <xTebml  pressure  »Jiown  by  bvili^ng  of  exixwf'd  dura. 
Dura  somewhat  cnporKed, — i.e.,  showed  sruall  areas  of  copillar>-  injection. 

The  dura  was  now  oi>enpd  by  three  parallel,  vertical  incisions  about 
one  ineh  apart,  f'onflidemble  ooxtng  of  ocrehriil  fluid  followe*'].  ThroiiRh 
each  of  these  incisions  a  narniw  knife  was  Micccspivtily  inti-oduced  into 
the  brain  substance,  that  through  the  postoiior  incision  reaching  the 
lateral  ventricle  and  eivinK  exit  to  a  oonsiik-rablu  Row  of  cerebral  fluid. 
This  completed  the  ojK'i-adon.  Loose  sterile  jiauze  was  placed  in  contact 
with  the  incisi?d  dura,  thiw  lieing  coverod  by  a  largo  sterile  dressing. 

On  the  following  morning,  the  patient's  t-etnperaturo  wa*  98.6"  F,, 
pulse  78.  He  cornplQinc^I  of  severe  headat'he.  hut.  hb»  mental  condition 
was  quite  clear.  lie  retainorl  no  nieiiiory  of  the  hapjx'jiings  of  the  preced- 
ing day,  which  has  remaine<|  a  blank  in  his  experipnce.  For  some  weeks 
following  thi;  oiH-tatiun,  iheiv  was  ;i  rather  copious  hjsH  of  ci^rebral  fluid 
which  cefwiod  only  when  the  dural  oix-nings  ftmilly  closefl.  The  patient 
made  a  eompleU!  recuven.*.  In  this  case  we  have  a  perfcMit  example  of  a 
wvore  type  of  serous  meningitis  whicli  would  undoubti-dly  have  ended 
fatally  but  for  the  prompt  and  rather  drastie  surgical  treatment. 

Meningismus. — Before  leaving  the  discus-ion  of  meningeal  disortiers 
which  may  Iiave  an  (ttitir.  origin,  pn.'ising  mf-ntion  should  be  made  of  a 
eon.lition  in  which,  without  actual  invaMion  by  infective  organisms 
and  without  grave  pathologic  change,  the  meninges  are  subjected  to  cer- 
tain traiLsitnry  irritative  influeni-CH  of  sulTieient  violence  to  induce  symp- 
toms alnioj't  or  practically  idt-ntJcal  with  those  characteristic  of  a  severe 
menii^eal  infianunalion.  To  this  condition,  thn  patlinlog\'  of  which  Is  not 
clearly  knwvn,  the  name  meningi-smns  is  applied.  It  may  be  induced, 
fwirtieuiarly  in  young  children,  by  a  pnnilcnt  otitis  media  or  nuL«t«iditis. 
but  is  pmbablj'  much  ofl^^ner  due  to  other  causes. 

Du'FKHKNTtAL  DtAONOSts. — lla\nnK  described  briefly  the  three  main 
types  of  otitic  mmiingitis,  one  is  forced  to  admit  that  it  is  rarely  possible  at  the 
Ijeginning  of  a  meningeal  attack  t.o  determine  to  what  group  it  will  prove 
ultimately  to  Ixflong.  It  it*  probable  that  it  will  never  tx;  ptxwifile  to  make 
an  early  pfj^^itive  dilTerenti«l  diagnosis  between  a  circuniscril)ed  and  a 
difftjst?  (mrufent  lepumieningilis.  Vet  the  im|M>rIanee  of  endeavoring  to 
anivR  at  a  correct  diagnosis  as  ea  ly  an  po*«ible  will  hardly  l»e  questioned. 
Kvery-one  knows  the  inherent  danger  in  the  practice  of  any  nptvial 
branch  of  medicine, ^r>.,  of  viewing  all  diseases  from  iIili  ci'ain^KHl  and 
narrow  confine^  of  that   sfwcialty.     While  by   no  means  an   invariably 
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reliable  index,  it  is  beyond  question  that  the  character  of  the  spinal  fluid 
will  supply  in  niany  casen  of  ineriiiigi'ai  db^rder  the  most  definit«>  diafiriostie 
data  at  our  <iif'[X>Hal.  To  give  such  data  thfir  bmadest  value  aini  use- 
fulness, it  is  clwir  tliat  the  phj-Hician  i^hould  have  in  mind  not  only  tbc 
recoitnized  tN-pes  of  otitie  meningitis,  but  should  eonsider  a»  well— «noe 
intercurrent  and  quite  unrelated  legions  areftlwav-s  a  ixissibilily — whate\'er 
oilier  CDJulitions  might  give  rise  either  to  the  clinical  i^yniptoins  present 
or  to  fhurises  in  the  rharacter  of  the  spinal  fluid.  It  may  wrve  a  tif^ol 
purpose,  therefore,  to  slate  ImeHy  (1)  tlie  character  of  the  nonnal  oepebro- 
spinal  fluid;  and  (2)  *iome  of  the  commoner  t-li-iorders  or  lesiors  in  which 
it«  character  may  underp;o  change. 

'liiK  f 'EREBHo-tji'iNAL  I-'liho  IN  IIkalth  AND  D1BEA8E.— The  conditionA 
which  an  examination  of  the  spinal  fluid  may  help  to  differentiate  an*  (a)  epi- 
demic cerel>ro-«piiial.  or  meningococcic,  meningitis;  (b)  purulent  meningitis, 
circuinaciilied  or  local,  t.r.,  due  tfl  infection  by  otiier  uiicro-organiRuiR; 
(c)  tulKTCulouH  nieiiiii^tis;  (d)  uieniricisinus*:  and  (e)  in  times  of  epidemic, 
and  proljal-'ly  jiiways  in  the  larger  cities,  anterior  ixjliouiyelilis. 

A  ronnal  fluid  i^*  fjerfectly  clear.  During  hiniliar  puncture,  it  flows 
slowly, — 'I.e.,  at>out  10  to  !.'>  drojM*  to  the  minute. 

In  practically  all  diwea-sed  conditions  involving  the  meninges,  the  spinal 
fluid  is  inen-a-Mfl  iji  aiiioimt. 

A  perfectly  clear  spinal  fluid  un<ler  pressure, — {.€.,  allowing  couKiderable 
increase  in  amount — may  mean  nieningiHrnus,  tu^H-reulous  meningitis  or 
anterior  poliomyelitis.  It  may  also  indicate  -■syphilis  of  the  Spinal  eord.  As 
ocea-siona!  exceptions  to  the  al«n'e,  Klight  oloudineas  of  the  fluid  is  seen  in 
certain  cajnes  of  poliomyeliti)*  and  tul>erculous  meningitis. 

Markedly  clondy  fluids  uiiually  indicate  meningitis  due  to  the  oieniago- 
coecua  (epidemic  cerebrospinal  m.)  or  to  any  of  the  pyt^nic  micro- 
organisms (purulent  m.).  It  13  eonreivahle,  however,  that  an  inflammatory 
prooees  in  tyniiianiiJii  or  mattoid  might  Hpread  l>y  continuity  of  tissue  to  the 
raeniniiew  without  actual  invasion  by  the  pyogenic  organism  preatuit.  Such 
a  lesion  might  pive  a  clouily  fluid  («;rous  meningitis). 

In  nieningismus  the  cell  count  is  not  usually  increoacd, — i^.,  not.  more 
than  one  cell  to  four  or  five  fields  is  usually  fnunil. 

In  jiunUent  uieninRitis,  njeningococcic  meningitis  ami  tuliereulous 
meningitis,  the  cells  are  increa.seil.  The  follomng  differences,  however,  are 
to  be  DOtedj  vir,.,  (1>  the  cell  incj-eafic  is  iw  a  rule  much  greater  in  purulent 
or  in  epidemic  cerebn>-spinal  meningitis  than  in  tul»ercidou»  meningitis; 
and  (2)  In  purulent  and  in  lueningiHroceie  meningitis  the  poljinorphnnu- 
clcar  cells  prefjonderate  by  nearly  lOO  per  cent.,  whereas  in  tuU^reuious 
meningitis,  the  mononuclear  cells  pn^iwnderate  in  nearly  equal  ratio 
(So  per  centO- 

There  is  an  inereajw  in  the  albumen  and  globulin  in  the  spinal  fluid  from 
caaee  of  lulierculous,  meningocwcie  and  purulent  meningitis.  The-re  is 
usually  no  uicrea^  in  meningismus. 

The  presence  af  glucose,  aa  shown  by  Fehling's  test,  varies  from  the 
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Dornial  in  certain  diseatses.  There  is  usually  a  normal  reiluction  l»,v  Feh- 
Ung'a  t<wt  in  poliomyelitis  and  mf^ninRiBmus;  it.  is  liiniinisiM-*!  in  n  inajorily 
of  cases  of  tuliertMiloiis  nicninpitis.  In  meninjiocofw'  ami  punilont  nien- 
injfitis  it  may  \to  norma!  at  the  onset  and  in  ven-  mild  cases  endinK  in  re- 
covery may  remain  normal  ttiroiu^liout  the  dttieaue.  In  coses  uf  averaj^ 
aeverity.  however,  the  KehlinK's  rwluction  ii*  remitarly  diminislietl  or  alwent 
as  the  dispsi'o  rrorlips  \\»  heipht, — increasinR  in  cases  ending  in  rew>very  aft 
convalesenre    if-   e-stablished. 

I  wish  to  ackrowipdge  my  indphteriness  for  the  ahove  chiefly  to  Doctors 
DiiBois  and  Neal.  Their  data,  based  on  the  result*  of  seven  years  uf  work 
in  the  New  York  health  board  and  on  a  correllation  of  the  clinieal  and  laU^r- 
atorj-  (indinp<  in  1600  wisen,  are  of  a  kind  which  shoukl  carrj"  unuHual  weight. 
Among  practical  deductions  drawn  from  this  experience,  may  be  mentioned 
the  following. 

(1>  Disappearance  of  sugar  from  the  spinal  fluid  as  shown  by  diminution 
or  ahflfince  of  ihe  normal  Fehling's  reduction  is  not.  a  reliable  pjiriy  test  of 
purulent  nieninKitij=.  since  in  the  majority  of  eai^es  it  is  not  ]>reBeiit  until 
the  disca.se  is  welt  advanced.  Since  a  return  of  the  nonnal  reduction  often 
marks  u  turriiiig  jxiint  in  the  leBiori  for  the  Itelter,  repeatwl  tmU*  may  furniBli 
useful  prognostic  data. 

(2)  In  purulent  and  in  nicningococeic  meningitis  a,  hiph  pol>^no^phonu- 
clear  percentage  is  a  characteristic  featui'e  of  the  spinal  liuid.  A  gradual 
and  pmgresaivc  increase  in  the  relative  numlxr  of  tiio  mononuclear  cells 
is  a  frequent  concomitant  of  a  change  for  the  better  and  is  a  good  prog- 
nostic sign. 

(3)  Pr*igressiv('  tliniinution  of  the  alhunien  and  globulin  t«  a  iimnnjil 
basia  often  keeps  pace  with  a  favorable  chanpe  in  the  progress  of  the  lesion. 

(4)  Favorable  changes  in  the  eheuiieal  and  jihymeal  prfjpertitw  of  the 
Spinal  fluid — *'.j/.,  reduction  of  celt  count,  albumen  and  globulin,  increawe  in 
sugar,  ete. — without  coincident  disappearano;  of  the  pathogenic  niicro- 
orptoism.  are  unfuvonible  signs.    Such  cotter  a-^ually  end  fatally. 

With  regar^l  tri  the  isolation  by  smears  or  cultures  of  the  causative  micro- 
orgamsm  in  the  s|)JDal  iluid,  a  powtivc  finding  of  course  definitely  claBsifirai 
the  lesion.  A  negative  finding  in  fluid  from  the  first,  orsernnd  punctur?  does 
not,  however.  ]ieet!Hsai"ily  indil'a1<eu  non-ijunilent  iim^niufffiil  liWon  since  tlie 
germ  may  be  Uotat^i  from  a  siiecinien  obtained  from  a  later  punctun-. 

PROGNOSls.^In  speaking  of  the  prognosis,  one  must  necessarily  take 
somewhat  into  account  the  various  t>-pes  of  the  disease,  t<ince  in  cases  which 
recover  the  diagnoses  is  so  often  o|x!ti  to  discussion.  That  pundent  lcplt>- 
meningilLs  is  not  ii  tiopelef«i]y  fatal  di.«e-a»e  may  Ix*  considered  proved  by  the 
large  number  of  authentic  an«i  trustworthy  case  mports  in  which  recovery 
has  taken  place.  It  ir  conceivable  that  a  meningeal  infection  iuvoUing  only 
a  small  area  may  produci^  all  the  characteristic  clinical  phenomena  and 
release  pyogenic  micr(Horg:inism.^  into  the  spinal  flitid;  and  it  is  pmbable 
such  cireumscrilxxl  lesions  have  furnished  a  laige  proportion  of  iht-  recov- 
eries.   Of  the  various  micro-organisms  which  niuy  reach  the  meninges  from 
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the  car,  (he  sttvptoeoccus  miiccisas  capsulatus  (now  regarded  a.i  identical 
with  the  pneuniix'occiw  no.  3)  i«eeJius  to  tx?  (he  inot*t  fatal,  k-w  recoveriw* 
having  \iecu  roixirtiMl,  so  far  at  tlur  uiitcr  ktiow^.  in  which  thifi  germ  n-as 
found  in  tht*  t^piiinj  fluid. 

Treatmex-t. — It  imi«t  bo  f.-onf<«isod  that  the  surreal  treatnient  of  inra- 
in^dtis  has  not  yet  inxm  ptaciMl  uyttm  a  scientiiic  haais.  And  yet,  enou)Et) 
cases  have  been  iiuccesiffiiil.v  operal^xl  u|XHt  tu  place  upon  tbo  surgeon  a 
grave  rRHpomsibility  iu  the  treatment  of  eases.  So  far  as  a  logical  ooun»e  of 
procedure  may  bo  formulated,  it  may  l>e  statetl  briefly  an  followB: 

If  an  otitic  orij^in  is  in  doubt,  a  lumbar  pimctui-e  mipht  Rive  ini(K>rtant 
data.  Then*  U  lillie  que^Iiou  iha(  cases  of  meninnitiH  of  the  epidomic.  or 
mciiiugoeciceic,  type  coexisUnK  with  aural  suppuration,  have  in  some  ca»s 
been  operated  upon  on  the  hypothej<lsof  an  otitic  origin.  A  positive  Gndinic 
of  the  meniniirucoccus  in  the  spinal  fluid  would  supply  tlefiniieindic.Htion'^aji 
to  treatment :  i.e.,  ininuspina!  administration  of  the  antimenintritis  semni.  and 
no  surpicaJ  inter\'ejition  unless  wpanitely  indicated  for  the  niaHtoid  lesion. 

In  cases  in  which  the  ispinal  fluid  w  incrt-ased  in  quantity  but  eloar  and 
otherwise  appr<ixiinat<4y  nonnal,  the  question  of  a  tnwwit.ory  nieniiiKtiiTnusi 
must  lie  taken  into  account.  Operative  trefl.tment  may  !«•  aljsolutely  eon- 
traindicatcd,  On  the  other  hand,  it  must  ho  borne  in  mind  thai  not 
only  pneumonia,  intoetinal  infcetion^s  ami  the  acute  infeciiou.s  ditieafieii. 
but  a^  localixoiJ  foci  of  infection,  may  cause  the  mtininfce^l  disturbance- 
Klimination  of  a  suppurative-  prowws  in  the  mastoid  may,  therefore,  he 
called  for. 

in  ca-ses  of  punilent  leptonientnpitis  clearly  traceable  to  an  otitic  orifrin. 
purgical  Irealment,  to  have  any  value,  must  not  lie  (k'la\'ed.  Thoniujth 
removal  of  all  diwawd  3tnjcture*  rnntiituous  to  the  meniniKes  is  the  first 
desideratum.  This  doe^  mit  mean  that  time  shonltl  (h*  umhdy  expende<l 
upon  the  cunUtinp  of  e.nall  wections  of  Ixjue,  but  ruth<'r  that  diaRosed  bone 
in  contaet  with  the  dura  sliould  Ixi  freely  removed  in  bulk,  it  Ixnofc  betto- 1» 
err  in  the  dii'ection  of  removing  t(K»  mueh  than  of  leaving  nwnitic  or  di-vii- 
fllize<l  l»<)ne  in  contact  with  th"  alreadv  h^-pcripmic  or  inflamed  dura.  Tliw 
preliminar>'  work  iiimii  ihe  bone  should  Ik>  done  with  oil  n'asoiuibic  ra^udity, 
sp(>cd  lx>inK  an  uuport^int  factor  in  operation:*  involvinjj;  the  braiu  ur  uieo- 
inges. 

In  the  treatment  of  menintritiM.  ^rour!  or  punilent,  the  older  virw  m  to 
the  nere«*ily  in  all  ca.'*«»  of  inrisinK  the  dura  requires  niodifiralion.  We 
now  know  that  in  many  cases  thf  si'nms,  and  in  some  caws  of  pnnilent. 
meningitis  thurouttb  removal  of  ilLHca.-H>d  liunc  and  irve  exposure  of  ilir  aii- 
jaeent  dura  are  oil  that  an?  required  to  brinfi  about  recovery.  Usually  ilw 
roof  of  the  onlnun  and  tA-nipatiic  vault  and  coatiicuous  (Kirlions  of  ihr 
squama  are  the  parts  to  l)e  remf)V(vl.  Gencmlly  sprjikinji;,  the  dura  abouM 
Im-  unenvered  well  l>eynud  the  ImundarioK  of  the  area  Kup)Ktr*«l  to  !w  in- 
voK'ed,  Cases  of  recovor>"  foUowiiiE  this  procedure  have  l)«en  n-cordrd  I"' 
BrieRer,  Hinsbers,  flnigeniRo  and  oiliers  in  Kuro|>c  and  have  been  ob*er\ttl 
by  many  (iunieon'<,  ineludinit  the  autlior.  iu  this  oounlry. 
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Should  sjtnptotns  of  serous  encephalitw  be  pronounced,  or  -n  any  case 
fihould  the  o|)eratioti  fibove  dwcrilMKl  not  nwull  in  fairly  prcinpt  relief  of  the 
uifiiiriKcml  symptoiiw.  thvrc  should  be  no  delay  in  incisiiis  the  dura. 

Tho  macrosL-opic  appcaninne  of  tlie  ex(MJ8od  ditra  is  not  a  reliable  piide 
as  to  the  prwenet?  or  abeeoee  of  a  wrous  or  punik-nt  metduKiti'*.  .SuiJerfii'inl 
congestion  of  the  dura  or  even  g;riuiulationtt  thon^on  an^  often  notrti  in  cftsr>s 
in  which  iill  mi'nin(n>nl  symptoms  are  absent,  and,  on  the  other  hand,  a 
dura  of  normal  appearance  may  cocwBt  wnth  subdural  cedema  or  actual 
infection. 

WhcR-  incij*ion  of  the  dura  is  indicatc<I,  the  liest  roavill*  are  probably 
obtained  by  two  op  more  short  inewiona  extentlin^t  into  the  subarachnoid 
space  or  into  the  cerebral  cortex.  No  attempt  to  introduce  a  wick  or  drain 
of  any  kind  Ix'neath  ihn  dura  or  into  the  bmin  sulwtance  should  \x'  maflr, 
ample  incision  providing  the  relief  of  tension  and  withdrawal  of  excess 
cerebral  fluid  which  the  operation  aims  to  secure. 

While  ditluw!  purulent  leploniwiingiiis  in  i)rolKi.bly  a  ho|x'lessly  faUil 
diaease,  it  is  not  always  possible  to  determine  the  diffuse  character  of  the 
lesion  from  the  elinicaJ  innnifeelatiunfi,  1  Iwlieve,  llK'refore,  that  it  Is  just^ 
ifiable  in  every  caw  to  itive  the  fWLtieiil  the  advantage  of  ojwrative  inter- 
vention. Careful  rcmoval  of  all  diseased  l)one  and  free  exposure  and  in- 
dwon  of  the  involve!  area  of  dura  cons  itute  thenrelirnlly  the  best  sunticai 
freatment,  and  in  certain  cjum-s  not  clinically  distln^piiirfiable  from  diffuse 
leptotiieninciti«  may  l>ring;  nlKiut  recover\'. 

In  the  earlier  years  of  his  expeiionce  the  writer  saw  several  cases  of 
otitic  leptomeningitis  treated  by  incision  and  attenipti'd  drainage  by  the 
intrxKhiction  of  uniall  wicks  of  folded  gauze  or  foldetl  rubber  tiaeue  Iwneath 
the  dura,  but  never  one  that  did  not  end  fatally. 

Lumbar  piwdvrc  for  IfeUcf  of  f'rexfiurt. — Lumbar  puncture  re[Kated 
at  intervals  for  the  purpose  of  rcHe^-inji  intracranial  pressure  has  been 
moie  or  less  extensively  advocated  and  practised  in  otitic  meningitis.  ttTiile 
eertjiin  cfams  in  which  it  w.i«  iised  have  recovered,  there  is  no  exHdence 
that  such  favorable!  rtwiiltN  have  Ihs-ti  to  any  extent  attributable  to  the 
ttnthdrawal  of  fluid  from  the  spinal  canal. 

Uifc  of  Dnign.—AH  to  the  intcnial  administration  o(  druRs, — I'.c,  either 
hy[XKierniically  or  by  inouLh, — therc  if*  not  the  ji'Iijrhtest  evideuoe  that 
they  exert  any  influence  whafjfoever  on  the  coursM'  of  the  disease. 
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IX  POINTING  WITII  E^ES  CLOtJED:    NORMAL  ItKACTION  MOVK- 

MKNTS  IN  RESPONSE  TO  \*KfiTIBirLAR  IIUUTATinN.  LOSS 

OF  POINTING  ACCl'RACY  AND  CH.\NOES  IX  THE 

REACTIONS  TO  VESTIBUI^K  IRIUTATIOX 

IN  CEItEBELI^VR  D1SE.VSE. 

No  Hidciission  of  the  s^vinptonia  of  cprclx-llar  ahecMB  would  be  cofTiplet« 
without  rpfrrcncc  to  the  important  work  of  rrofessor  Robert  Bamny,  now 
of  the  Univorsity  of  rpsala,  in  pstahliBhing  the  thpory  of  wrpl^ellar  local- 
ization, AciTiixiiiip  lo  this  theory,  thtre  exist  in  the  cerel>elbir  c*ort*'x. 
Certain  cTiitret*  wliich  exeti  each  upon  some  particular  joint  or  itscotitroUinR 
inuBcIc  RToup,  a  pull,  or  tonus,  in  a  iwrtain  diri'ction.  The  influence  of  thcfte 
centres  does  not,  as  in  the  caae  of  the  cercbnil  motor  centrwi,  control  the 
vnhintar>-  moveninrits  of  the  must'le  group  or  RnrnpH  over  which  thev  pre- 
side. Rjithcr  tliey  Imve  to  do  with  orientation,  or  the  wnse  of  position  of 
different  parts  of  the  body  with  reforence  to  nertJiin  fixc«l  points  in  spact*. 

Each  cerebellar  centro  exert*  upon  some  particular  joint  or  its  pontrol- 
Hng  miitide  Ki-oupjs.  a  pull,  or  tonus,  in  a  certain  definite  and  constant  direc- 
tion. For  earii  joint  tliure  exists  BejMirnte  centres  which  maintain  toniiHcs 
in  difTerent  dirertiomn.  There  art",  for  exjunple,  separate  centreei  which  ex- 
ert, respectively  an  Inward  and  an  outward  tonus,  or  pull,  upon  the  mu.<icle 
groups  of  the  slinulder.  The  operation  of  these  two  tonuses,  acting  in  mtr- 
mal  balance  or  equilibrium,  oonfen*  upon  the  tndi\'tdual  the  altility  to  mow 
the  arm  in  the  vertical  plane  without  tin-  aii)  of  sight,  I^iprically  in  such 
a  Sfhenie  there  nnud  In?  additional  centres  for  each  joint  uccrtiiig  reepectivcly 
an  ii|>war;l  and  dovniward  pull,  to  maintain  correct  orientation  or  niove- 
nieiit  in  the  horizontal  plane. 

Apparently  thf  ei'n*i»ellar  cortex  contains  four  rather  larpe  ftrea*.  or 
centres,  whieh  may  l>e  thought  of,  not  ftilh  reference  to  ihe  joints  (hey  cnn- 
Irol,  but  in  accordance  with  thf  direction  of  the  tontis,  or  pull,  xvhich  they 
exert  upon  all  the  principal  joints  of  the  btMly.  In  othej-  words,  the  aeparatOj 
centres  exertiiitt,  for  example,  an  inward  tonas  upon  the  various  juinte 
eonlipiioii.f.  or  at  leji'st  in  nitlier  close  pruxiniity  to  each  other,  the  area  in 
whicli  they  are  grouped  being  etpuken  of  us  a  direction  centre.  Thus,  there 
are  direction  centres  for  inward,  outward,  upward  and  downward  puil,  or 
tonus.  I'csiK'CtJvely.  Within  each  direction  centre  are  smaller  cenlrtts  spe- 
cijiJized  for  llie  different  joints,  e.g.,  shoulder,  elbow,  wrist,  hip,  knee,  ankle, 
the  neck,  etc. 

Aa  to  tlic  influence  of  disease  upon  one  or  any  of  these  cortical  oerobcllar 
centres:  let  lu*  take  for  on  example  the  shoulder  joint,  in  which  the  abihty 
with  eyefi  cluscd  to  move  the  arm  correctly  in  the  vertical  plane  defX'nds  i^hid 
3M 
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the  proper  and  coordinated  functiooinK  of  the  two  centres  exerting  respec- 
tively an  iuward  and  outwaixl  pull  upon  that  joint.  If,  now,  rhe  centre  for 
inward  tonus  is  deatroyed  by  surpfal  accident  or  disease,  the  arm  no  lungei 
mnvps  eorrectly  in  the  vertiral  pinne,  lnu  veers  outward,  beinji;  drawn  thither 
by  the  unoppose<l  forn^  of  the  ptill  int-act  w-ntre  for  outward  tonus. 

In  order  to  convert  this  theory  of  ccrel>ellar  localisation  into  a  prac- 
tie-ttt  workiiiK  hyjiothesis,  it  will  be  necessarj'  to  pause  here  to  state  hriefly 
certain  (»c{»  and  deKcrilx;  certain  phenomena  upon  which  the  so-catled 
pointitiK  test^**  are  EiastKl. 

Normal  Pointing  AcxruRACv.^ — The  average  nonnal  individual  with  eyee 
closed  and  having;  located  some  fixefi  object  by  the  sense  of  touch — say  with 
the  index  finger  of  either  hand— can  raise  the  hand  and  aim  to  the  vertical 
or  upriRhl  position  ami  then  bring  the  finjter  anaiii  into  contact  with  the 
object  touched,  or  will  niltw  it  only  by  a  fraction  of  an  inch.  If,  instejid  of 
raiifine  the  hand,  the  aim  be  moveni  in  the  horizontal  plane  >*o  tliat  the  hand 
travels  thrnujth  one  fmirtJi  of  the  are  of  a  circle,  it  can  iM>  brnuRht  l>ack, 
again  traversiuK  the  horizontal  plane,  to  contact  with  the  object  touched. 
This  ivpresents  the  normal  stanrlanl  of  acniracy. 

Mtthixl  i;f  Aj/plijijiff  Fointiiiy  Tent. — The  pointing  t«st  most  coininonly 
employed  is  of  the  accuracy  of  movement  in  the  vertical  plane  and  is  applied 
at)  folloura:  the  examiner  and  patient  stand  or  eil  facing  each  other,  the  lat- 
ter with  eyes  blind-fukiwl  or  cl<>«e*l  and  with  the  arm  to  Iw  tested  extended 
fitraJKhl  in  front  of  him.  The  hand  i.'*  pronaled  so  thai  the  [lahnar  surface 
which  f*  to  receive  the  touch  impression  is  directed  downward.  In  contact 
with  the  palmar  surface  of  the  patient's  forcfinper,  thu*t  extended,  the  ex- 
aminoi  places  his  own  finger,  pi  rinsing  upward.  The  patient  is  now  instrncted 
to  raise  the  hand  and  arm  to  the  vertical  CupriRht)  position  and  then  rather 
slowly  lower  his  (inner  to  contact  with  that  of  the  eMiniiner,  which  lifw  Ijeen 
held  immovably  in  the  original  fjosition.  The  avt-rage  TiornuU  individual 
finds  no  difficulty  in  doiuR  this,  or  miasea  only  by  a  fraction  oF  an  inch. 

NOKHAL  POINTINO  UeacTIONS  IN  RE6j*ONSE  TO  VksTIBVLAK  IRRITA- 
TION.— We  are  now  in  a  position  to  study  the  char.aeler  of  the  »ievialion 
from  noimal  pointing  accuracy  wliich  regularly  accr^'iipanies  sudden 
didturbance  of  either  vestibular  appamtu'i,  either  as  a  re-mlt  of  di.'^easeor 
of  experimentai  stinuitalion. 

^ftlho^  of  Apply ititj  Tff<t. — If  we  irrigate  u-ith  cold  water,  let  us  aay,  tho 
riglil  ear  (patient's  head  lieing  held  erect  f,  there  is  developtsl  a  well-marked 
rotary  nystagmus  to  the  left,  and  the  individual,  at  teniptitiK  to  tttand,  tends 
to  fall  to  the  right.  Now  quirkly,  i.e.,  while  the  nystagnuts  i.s  still  active, 
test  liis  pointing  accuracy  in  the  vertical  plane,  fh-st  with  one  hand  and  then 
wth  the  other,  by  the  method  alwve  described,  U  will  l>c  found  that,  iiav- 
ing  located  the  examiner's  finger  with  hiK  own,  the  hand  in  lieing  raided  will 
swerve  soinewliat  from  the  vertical  plane  to  the  right.,  and  again  in  beinR 
km-ered  will  deviate  fui'ther  to  the  right.  Hin  hami,  then,  in  Ix-itig  elevated 
and  depressed  descrilxvan  inverted  V  falling  to  the  right  of  the  object  hei» 
trying  to  reach.    Stating  this  in  tlie  fonii  of  a  rule,  we  may  say  that  the  fmnt- 
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ing  drrtntion  ref^ifting  from  I'tttihular  irritation  i«  invariably  in  the  dirtatian 
opptysile  io  thnt  of  (he  indurrd  nystagmus.  It  therefore  correspondH  wHth  the 
direction  of  tlic  fullitiK  Iviick'ncy, — i.it.,  n-ith  tbe  directioa  iD  whii-h,  ii"  \\c 
Btt<*niptP<l  to  stjuui,  he  woul/l  (iemonslrate  a  tcndwioy  to  fall.  In  a  normal 
person  Iht^'  iraotions  are  present  in  both  arms. 

Changes  tn  Pointino  Accuracy  in  Cerebkllar  Diseask- — Like 
other  focal  HyinpUiiiiH  of  cerelH'llar  liisejuje,  cImiiKi's  ia  )KnntiiiK  accuracr 
may  i>r  may  not  Iw  prcM>nt.  When  pi-esent,  they  may  (><•  the  decidinR  factor 
in  an  otherwise  obscure  case.  Their  abaoneK.  howexTl,  is  no  indication  lh.-il 
the  cen'lx?lluiii  is  not  disua-stMi. 

Appiirntinn  of  Tetit. — The  patient,  bririK  blind-folded  or  with  eyos  closed, 
the  pointing  aecuracy  of  tiie  two  arms  \»  separately  tested  by  the  metiuxl 
already  descrilwd.  In  a  ca.''e  of  cerebellar  abscess  in  which  the  eonlre  for 
inward  tonuH  iiixin  the  Khotildi-r  is  invoIvtHi.  it  will  U-  found  that  the  arm 
rori"«;»IXjndinfi  to  the  cerel^'ilar  lesion  will  deviate  outwai-d  while  the  oppo- 
site {i.e.,  tluit  t'nrrtsipondinB  to  the  sound  side*  %vill  fontinue  to  point  with 
nomml  accuracy.  Thus  in  a  Insion  of  tht;  right  cerel^ellar  hetnisphero,  the 
riRhl  hand  deviates  outward.  f.f.,  to  the  right;  with  a  left  eerehellar  lesion,  t'le 
left  hand  deviates  to  the  loft,  the  arm  corresponding  to  the  sound  «^rvl)dlar 
hemisphere  mainiaining  in  either  cruse  the  normal  pointing  accuracy.  Thw 
if)  the  61-st  part  of  the  te^t.  Wo  luuHt  now  ennfina  the  riwult  thus  ob- 
lAincd  by  testinR  the  reaction  to  vestibular  irritation. 

SupiKwiiig.  for  exanipie,  that  in  a  caKc>  of  suspected  cerefjelLar  abseesf*  we 
liavp  ti'stpd  the  iwintinjc  accuracy  of  lioth  arms  and  found  tbat  the  right 
shon-H  unniiwlakabk'  out-ward  deviation  {i.e.,  lo  the  tightj  while  the  left  ami 
pointif  accurately, — tliis,  m  far  as  it  goef?,  would  indicate  disease  of  the  right 
rjTelM'lluiii.  Wo  must  now  te^t  the  reaction  of  the  ri^ht  arm  to  vestilnilar 
irritation.  This  is  done  by  irriEatiQK  'he  left  ear  {(-.«.,  ear  of  opposite  »ide  to 
the  supiV)Hed  le>iion)  with  eolil  watxrr.  This  is  followed  by  a  rotary  nystag- 
mus to  the  right,  during  which  in  a  normal  iuflividiial  Ixilh  hauds  in  point- 
ing  would  deviate  st mngly  to  the  left .  If  now  in  the  presence  of  an  induced 
n^'stngituis  to  the  nglit,  the  right  arm  ili>es  not  deviate  as  nunnally  to  the 
left,  tMit  continues  as  fomierly  to  deviate'  to  the  right,  while  the  left  arm 
shows  the  normal  reactiot*  to  the  left,  we  luive  a  clear  and  positive  indica- 
tion of  a  lei<ion  involving  the  right  hemisphere  of  the  cerelieUuni. 

In  onler  to  illustrate  these  reactions,  it  may  lie  well,  though  many  t>'p- 
ical  cant's  have  since  t>een  reporttKi.  to  cite  only  two  or  three  of  the  classical 
cases  given  l>y  Profesitir  Hjirany  in  his  nnKtnal  i-eport"*. 

Case  I. — Thi?  patient,  a  boy,  cvliibiied  Home  of  the  general  fiymptoms 
suggRrting  an  intracranial  suppurative  lesion,  but  (excluding  ixiintioK  tests) 
no  focnl  or  localising  syinptoiiiH  pointing  to  oerebrmn  or  eerel)elhim  or  in- 
dicating in  which  side  of  the  skull  ihe  lesion,  if  present,  should  be  Iooke<l  for. 
The  pointing  tests  deuionslral'^l  the  following  conditions:  The  left  ann 
maintained  its  nonnal  pointing  accuracy,  and  in  response  lo  vesiibuku- 
irritati<m  showed  nonnal  t-eactions.  The  right  ann.  on  the  other  hand,  ex- 
hibitwl  con-<tant  spantum^ous  oulwanl  deviation,  i.c.,  to  the  right.    When 
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ft  ear  wa.s  irrijial'Wi  with  cold  wat.er.  tlip  usual  rotary  m-staKnius  to  ttw 
riRht  was  induced,  but  the  right  haiid  did  not  aliow  the  noruiul  deviation 
to  thelpfl. 

On  thfsc  tivo  functional  ehanges, — viz. .spontaneous  outwar(ldc^'iation  of 
th**  ripht  ami  and  its  failure  tn  irsuwnd  as  normally  to  vestibular  irritation,  a 
dijigiiOHisof  ri^ht  t'er('lM'Ilarali«fi.'w  wasinade.  Tliisdiapmsiii  wascfjniimipd 
by  an  oixji-ation  duriiiK  which  the  abscess  was  located  and  evacuated. 

Let  us  now  note  in  this  case  the  further  functional  changes  which  fol- 
lowed the  opening  and  evacuation  of  the  aljscess.  Two  daj's  after  the  oper- 
ation it  was  found  that  th**  pointing  ncniracy  of  both  anns  war*  nnrnial,  - 
or.  in  other  words',  the  spontaneous  outwanl  pointing  deWalion  of  Ihfi  right 
arm  had  entirely  disappearefl.  When,  however,  the  reaction  to  vestibular 
irriijition  was  (tsted,  it  wa-s  found  that  when  the  left  oar  was  irrigateii  xvith 
cold  watfr.  the  left  ami  showed  the  normal  deviation  to  the  Ml.  while  the 
riglit  anil  continued  to  point  witli  normal  accuracy.  In  other  words,  as  a 
reeuh  of  the  cerelwllar  abscess  or  quite  ixjwibly  of  the  iuci)<iuu  through 
which  it  waa  evacuated,  the  ngtil  onn  could  no  longer  be  made  to  deviate 
to  the  left  in  response  to  vestibular  irritation. 

Since  Cases  II  and  III  I'alsn  fr<iin  Barariy'«  original  reports)  are  eitwl 
chiefly  for  their  Iwaring  uiKin  the  position  of  certain  ccntroa.  a  brief  di- 
(Creesion  to  define  their  location  may  serve  a  useful  purpase.  As  the  cases 
frotn  which  our  knowlwige  has  Ijeen  chielly  derived  are  for  the  most  part 
tho*ie  ol"  cen*bellar  absww*  of  otitic  origin,  it  is  clear  that  the  ceretiellar 
surface  extending  from  the  anterior  Ixjrder  of  the  sigmoid  sinus  forward 
along  the  posterior  as[>ect  of  the  (X'trous  bone  to  the  inlenial  auditory 
mcatUK  rcprcftonts  the  general  area  which  aliouid  first,  be  investigated; 
and  it  ia  a  fact  that  in  the  cases  in  which  these  phenomena  have  been 
most  clearly  demonstrable,  the  lesion  haa  usually  Iwen  found  in  close 
proximity  to  thi«  ai'ea. 

CereMlar  Centres  for  Wri.*t  tind  ShouMer  {Fig.  19G).— Barany  places  the 
centre  exerting  an  inward  tonus,  or  pull,  U[K)n  the  wrist  joint  in  the  anterior 
end  of  the  middle  inferior  IoIm?  (slender  lobe) — that  portion  of  it  which  is 
nearest  the  flocculus  (I).  Tlie  centre  exerting  a  similar  tonus  upon  the 
shoulder  joint  is  located  ulso  in  tlie  middle  inferior  lobe,  but  Ijehind  the 
wrist  centre  by  alxiut  10  or  12  mm.  {2).  The  e\'idencc  aa  I^i  the  correct 
localization  of  these  two  centres  will  be  stated  presently.  The  ocnlre 
exerting  a  downwawl  pull  upon  the  shoulder  joint,  de-stmction  or  severe 
injury  of  which  would  cause  jwinting  deviation  upwanl,  is  placeii  in  tlie 
mo8t  superior  and  inner  corner  of  the  hemi.*<phere,  and  includes  ailjacent 
mirfaoes  of  the  superior  and  inferior  semilunar  IoImw.  The  centi-e  for  outwiird 
tonus  (ifhoulder  joint)  is  located  in  the  outer  or  lateral  margin  of  the  lobiis 
aemilunari.-*  su[icrior  (3). 

Of  these  centres  the  first  two  [those  cxortirig  inward  tonus  upon  tiie 
wrist  and  shoulder  movements  respectively)  are  by  far  the  most  important 
from  the  standixiint  of  pmetical  diagnosis  for  the  reason  that  they  are  the 
eentres  mo«t  commonly  involved  in  cerebellar  leaions  of  otitic  origin. 
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In  caises  of  ciuvbellar  disease  in  which  sjiootaDeous  pointing  deviation 
hfts  bwn  piraenr,  various  joinis  have  qiiito  frequeiiiiy  l>oen  dc^ionstrably 
involved, — e^.,  iUiouldcr,  elbow,  wrist,  hip,  knee,  uukie:  also  the*  ot^k  and 
the  tnink  as  a  whole.  A  careful  investiKatioa  of  the  different  joints  mil 
IheiWorr  prove  of  aradrtnir  interest,  and  in  the  ease  of  tqnall  and  slowly 
KirminK  iiuiinrs  niay  be  of  ver>'  practical  tlia«no!stic  importance.  I  am 
inclined  to  believe,  however,  that  in  any  case  of  otitio  cerpbellar  ahHccw  tn 
whicli  liie  ami  ami  wrbt  show  no  siKmiaorous  i)ointine  deviation  and  in 
which  the  ^-estibular  reactions  are  nomiaJ,  little  of  praetical  advanraKe  will 
be  K^ined  from  the  in\T^ieation  of  other  joints. 

EvwiertceM  of  the  Correct  Localization  of  Centre*  for  the  Wri^  and  ShoMldo' 
(inwan)  tonus). — .\«  hearing  upon  this  point,  two  more  caaes  fitJin  Barany'« 
rC|x>rU  niay  be  citetl. 

Case  II. — In  a  case  operated  upon  in  the  Vienna  General  Hospital  the 
cerebellar  dura  in  front  of  the  sipnnid  sinus  had  lieeii  freely  eximsed,  !>ur- 
ing  the  further  eourwe  of  the  operation  an  instrument  in  the  surgeon's  hauds 
Hlipped.  entering  the  cerebellum  through  the  middle  inferior  lolie  near  the 
flocculus,  .\fter  rccover>'  from  the  anxstlietic.  hiK  painting  accuracy  wa.t 
tested.  Tlie  wriit  corresponding  to  the  side  of  the  surgical  mishap  *lrviatrd 
strongly  outwani,  the  opposite  hand  and  ami  pointing  aecumtely. 

C'ask  III. — Patient  in  this  case  presented  certua  general  feuturrs  vi 
cerebellar  ahsce«s.  but  no  focal  s\-mpt«mfl.  Exploratory  operation  waa 
decided  yxyxm.  V\r^\  one  cerelu'lhini  arirl  xhvi\  the  other  was  explored,  no 
l^Mcesn  Wing  found  on  either  «de.  On  each  xide  an  exploratory  puncture 
was  made  through  the  slender  lobe  at  the  point  IcK-utod  as  the  oentrc  for 
the  shoulder  joint  (inward  tonua).  The  case  therefore  furnished  a  unique 
opportunity  of  rorml»ratory  1<«t8.  Aft«r  reco\t'ry  from  tJie  auasthetie, 
p<Hnting  leiiLs  were  inaile.  Both  anns  t^own)  very  marked  and  charactcir- 
istic  deviation  outward. 

Effvrt  of  Frecnng. — As  further  evidence,  Kamny  made  use  of  nrvenl 
cases  of  patients  who  lm<I  recovered  from  ojwralions  lea^nng  extctun\*e 
dural  areas  in  front  of  the  sigmoid  sinus  uncovered,  or  covered  only  by  a 
thin  layer  of  Hkiii.  Thv  experiment  was  repent '.-dly  carried  out  by  fniciiiig 
by  moans  of  an  ethyl  ehloritle  spray  the  centre  for  the  shoidder  finward 
tonitf).  It  has  bntn  found  thai  after  freezing  this  ce-ntrc  for  a  period  of  2^ 
minuter,  strong  outward  deviation  has  invariably  been  establUhed. 

While  1  have  made  ii.se  of  BatTiny'p  cjwes  to  illustrate  a  act  of  pheixtmena 
the  diiteovcry  of  which  vivui  wholly  the  pftHlucl  ftf  his  bi-ain  and  years  of 
atudy,  I  have  seen  many  ca.'tes  in  which  thc*e  particulariy  useful  focal  8>*tnfK 
ioRis  were  pro}«cnt.  In  one  caN>  which  I  saw  with  another  Rurgeon.  the  pa^ 
tient  who  had  l»een  openite<l  upon  for  martoiditis,  e.xhibitcd  certahi  vMiie 
s>7npl«mK  Miimcjitive  of  intracranial  involvement.  A  tentative  dia^^ncKB 
of  "a  low  fonn  of  meniticilb* "  had  i>een  mrnle.  The  pointioK  testa  obowoi 
well  tnarked  outwarrl  deviation  confined  to  the  right  harul,  and  an  operation 
the  same  day  located  and  evacuated  a  right  ccrelM^lar  abscess,  the  patwnl 
making  n  good  recovery. 


CIL\PTKR  XV. 


simgical  operations  for  the  relief  of  suppurative  le- 
sions of  the  middle  ear  and  mastoid  process; 
myringotomy;  mastoidectomy;  the  radi- 
cal operation;  OSSICULECTOMY. 

mtiunootomy;  in'cision  op  the  drum  ml'mbrane;  paracrntbsis. 

There  is  probably  nu  one  Kiirsical  procedure  %vhicli  lias  been  the  means 
nf  savin;;  a  largrr  number  oi  lives  than  thpjudioious  evacuation  of  pus  from 
tho  tympaiunn  throuah  an  incision  of  the  drum  mi-mbrane.  1 1  maj''  be  said 
to  be  positivety  indicatet!  in  everj'  case  of  suppurative  otitis  media  in  which 
the  drum  ruenihrane  is  found  to  be  displaced  outwjird  (bulgiiiE)  by  priwsurc 
of  confinetl  pus*.  KedilcinjZ  this  »t.atement  to  more  exact  term^^,  we  recog- 
nise the  following  condition:^  calling  for  incision  of  the  drum  membrane: 


Fia.  197. 


t'lci.  lus. 


flif.  IM, 


Kni    200 


^^^K  Fib.  137.— Incinoo  indiirnccd  iii  %  luppuralivc  Icaina  conflnoil  lo  i)il-  BltiuiTi 

^^^1  Fia,  lOK. — InriHun   imtirulpii  (ti   nuppiitntivi  Irwon  inviilviUK   tho  tyaipMUC  Tkult. 

^^^P  Fio.  luff.  —  lD<M*iu[i  >i<i|ipl<-n>n>lln*  inBtli-ijualr  itcrfuntUmti, 

I  Fio.  2(XI.— Inri*iiin  i>--caidttaA]ly  indicktoil  m  Khratiui  autipuMtivA  oUUa  madU  far  tbe  •T»m4tloB 

of  pu*  rvlkineil  in  tbe  vault. 

1.  Acut<?  purulent  otitis  media  cou6ned  to  the  atrium,  as  shown  by 
bul^ng  of  the  niembrana  tensa  as  a  whole  (Fig.  197). 

2.  Acute  purulent  otitis  media  involving  the  tympanic  vault,  as  shown 
by  bulging  of  Shrapm^l's  jncuihrane  nnd  the  upper  jtostwior  segment  of 
the  tense  membrane  (Fig.  IMH), 

SOfi 


400 


TYMPANIC  AXD  MASTOID  OI'lilMTIONS 


3.  Suppurative  otitis  media  with  resolution  delayed  by  the  insufficient 
drainage  pruvirled  by  aBmall  and  inadequate  perforation  (Fig.  ISI9). 

4.  SuLwwrute  otitis  media  chRractorixed  by  an  inflamed  and  infil- 
tratfld  drum  memhrane  and  the  prcsonce  of  fluid — scrum  or  pus — in  the 
lower  half  of  the  atrium. 

5.  Acute  exacorbatinn  of  chronic  BUppurative  otitis  media,  with  per- 
foration or  loKs  of  membraua  tcnsa  and  pli>*sicat  signs  of  pus  retention  in 
vault  (FiR.  200). 

Oi'ERATiVR  Dangers. — The  Rurgical  accidents  occasionally  reported 
as  re»tdtiug  from  the  ahnormiil  position  of  important  structure* — e.^., 
tliviaion  of  an  ex[«>sed  facial  nerve,  injury  to  an  ubnurnially  placed  and 
cximsed  jugular  bulb,  etc, — are  surwca]  daiiKers  which  are  mentioned  in 
most  tpxl-lMM)ks.  They  depend  upon  exceedingly  rare  ptmditiona  which 
cai^  not  be  allowt^d  for  by  the  physician.  Of  more  serious  import  to  the 
surgeon,  because  due  solely  U)  his  error  or  carelofKness,  is  the  proHuclioo 
of  a  surgical  injury  leading  to  suppurative  labjTinthitis.  Holinger  has 
recorded  a  ca»e  in  which  the  patient,  sufTering  from  acute  purulent  otitis 
media  of  the  riglit  ear,  experiencLHl  severe  dizziness  ininiediateiy  following 
a  myriii(!ut«iniy.  The  vertigo  and  at».xia  sugge»te<l  labyrinthine  disease 
and  were  j^o  preat  as  to  confine  him  to  Iwd.  The  sj'mptoms  of  suppurative 
labyrinthitis  rapidly  gave  place  to  tho.se  of  meningitis,  from  which  disease 
the  patient  died.  Post-mortem  examination  showc<i  fracture  of  both 
crura  of  the  sta|M's  ami  riii)ture  ai  the  capsular  ligament,  leaving  the 
vestiljule  open  to  infection.  To  this  case  the  writer  can  add  one  which 
come  under  his  oljservalion.  The  patient,  a  man  of  thirty  whose  hearing 
had  previoufjiy  been  perfect,  suffered  an  attack  of  acute  middle-ear  inflam- 
mation with  the  ujiua!  accompanying  earache.  He  called  upon  a  physician, 
who  incised  the  drum  membrane.  Immcdiateiy  following  this  o|>tTatioii, 
the  patient  experienced  very  .tcvere  dizziness  and  was  obliged  to  go  to  bed. 
During  the  next  ten  daj-g  he  was  confined  lo  bed  by  vertigo,  nausea,  and 
vomiting,  at  first  severe  but  Khowiog  a  gradual  diminution.  When  I  first 
saw  him  the  drum  membrane  htid  heaU'd  but  was  still  much  congested- 
The  right  ear  wa.s  absolutely  deaf  for  all  sounds.  There  was  no  caloric 
reaction.  Apparently  this  was  a  ciwc  of  tranmatif  infection  of  the  laby- 
rinth, from  which  the  patient  had  recovered  with  absolute  low  of  function. 
Dr.  John  U.  Page  has  informed  me  of  a  similar  case  which  came  under  hi^ 
perMHial  ol)scrvation.  HdW  often  «uch  acci4it'nts  have  actually  (K-curred 
there  is  no  means  of  determining.  The  important  fad  i*  that  they  do  occur 
and  that  they  are  pn'ventable.  I  am  inclined  to  believe  that  the  stapes  or 
region  of  the  oval  window  furnishes  the  u.'^ual  i>niiit  of  attack,  and  that  the 
injury  is  in  nmst  cases  the  result  of  a  lack  (if  exact  knowledge  or  appreciation 
of  tymjjanic  anatomy  rather  than  of  a  rough  or  carelesfi  use  of  instrument*. 

It  will  be  remembered  that  neither  the  drum  membrane  nor  the  inner 
tympanic  wall  is  in  a  plane  at  right  angles  to  the  long  axis  of  the  Ininy 
meatus.  The  drum  memlirane,  for  example,  is  very  obliquely  placed, 
forming  decidedly  obtuse  angles  with  the  roof  and  posterior  wall  of  the 
bony  meatus,  and  very  acute  angles  with  its  floor  and  anterior  wall.    The 
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inner  tympanic  wall  likewise  is  directed  from  above  downward  and  strongly 
inward,  so  that  it  aUo  fornw  an  obtuse  angle  with  the  plane  of  the  roof  of 
the  Ixjiiy  meatus  and  an  acutt-  angle  with 
that  of  its  flour  (Fig.  201).  These  forts  on- 
restated  and  emphasized  with  the  purpose 
of  enforeing  a  point  I  wish  to  make,— viz., 
that  the  incision  of  tlir  drum  nipmbrane 
should  in  every  case  begin  below  and  be  ex- 
tended upward,  and  never  in  the  reverse 
direction, — i.e.,  beginning  above  and  ex- 
tending downward  toward  its  lower  margin 
It  will  lie  recalled  that  in  incising  an 
intact  but  bulging  mcmbnme  the  inci.sion 
is  practically  always  made  through  its  )>os- 
terior  segment.  If  now  we  e*»&y  to  make 
our  inciision  fmrn  above  downward,  and 
plunge  the  knife  through  a  point  at  or  near 
its  upptT  margin,  with  the  cutting  edge 
dirceted  downward,  we  shall  be  likely  to 
forget  the  normal  slant  of  the  membrane, 
and  liud  lat4>r  that  tlie  knife  hiw  cpjickly 
cut  its  way  out,  making  only  a  short 
and  totally  inack>c|uatc  inciKiou  (Fig.  202). 
Keeping  the  oblique  plane  of  the  drum  membrane  in  mind,  it  in.  of  course, 
possible  to  ohviat*^  this  error  by  carrjdng  the  knife  RimultaneoUBly  down- 
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■VV 


Ftl  a«l  -  Vrrliml  nrrdun  Ihrnuib 
ektcrniU  uuditory  cukal  miiiI  lymiiAaiie 
ekvity. 


ho.  308. — Dlagniin  ahowini  IvclinMl 
*rrOf  likely  lu  t«*uI(  <runi  nn  inriaiun  macte 
from  kbon  ilunnirHnl. 


Tiu  20.1 — DiNxraai  ■huwinit  <lovbt> 
iiioniiwiit  (i  ■.dimnwkrdandiDWftrd) 
required  in  inpUinc  tti«  inanibraBa 
from  kbova  downirBrd. 


iraid  luid  inward,  so  that  it  emerges  from  the  drum  membrane  only  at 
its  lower  margin  (Fig.  203).    But  in  trying  to  execute  this  rather  diiTicutt 
26 
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movement  there  U  some  danfier  that  we  nwy  carry  the  point  of  the  knife 
too  far  inward  at  Ibe  start,  ami,  in  the  case  of  a  low  anri  prominent 
in cuduj* taped iai  articulation,  enRage  tiiis  or  even  the  crura  of  the  stapei', 
and  with  tlic  flowinvard  strolio  oithtr  drag  the  stapes  altogether  out  of  the 
oval  wineiow  or  at  h-ast  proiUiec  a  rupture  of  Its  capsular  h^ament,  Iherehy 
admittinR  pus  into  the  cavity  of  the  vestibule  (Ftp.  204).  If,  on  the  other 
hand,  we  l)eitin  at  the  lower  margin  of  the  mBiiihrane  and  l«'ar  in  mind 
its  obHque  plane,  we  can  make  the  incision  while  withdrawing  the  knife. 


^ 


Fic.  3(H.— Duinroui  accicUol  (««- 
pcdUl  dItloTkiloD)  whlcb  may  rcmitt 
[ram  an  IihIiIod  from  •bovvdownwu'd. 


Fto.  SOS.~ltici«»n  of  dnin  bmb- 
brtoc  from  bil««  upward,  tfca  corrtct 
toslhod. 


Cutting  in  this  way,  tlie  point  of  tlie  knife  is  moved  constantly  away  from 
danger  points;  and  with  ordinary  care  we  are  in  no  great  danger,  even 
though  we  may  touch  the  iiicudustupeJial  joint,  of  producing  serious 
injury  or  trauniati»iii  (Fig.  20-3). 

Injury  of  the  Chorda  Tyrnpatii  Nerve. — This  is  an  occasional  acci- 
dent resulting  from  an  extensive  incision  of  the  drum  membrane.  It 
probalily  occurs  oftener  than  either  the  phy^iician  or  the  aurist  knows. 
It  is  anuouncr<l  altogether  by  subjective  symptoms,  —  i.e.,  the  patient 
experiencing  a  sensation  of  numbness,  and  also  losing  the  sense  of  taiiK 
on  the  side  of  the  tongue  corresponding  to  the  ear  inuised.  Whether 
the  division  of  the  nerve  is  usually  complele  or  only  partial,  the  rei^ultiDg 
disturbance  is,  as  a  rule,  short-lived.  The  symptoms  referred  to  have 
occurred  several  times  in  the  writer's  experience,  but  have  never  secra»J 
to  disturb  the  patient  greatly,  and  have  always  disappeared,  or  at  least 
ceafied  to  attract  tlie  pu1ient't^  attention,  within  a  few  weeks. 

Preparation  for  Operation.— The  preparation  of  the  patient  is 
simple.  'J'lie  auricle  if  obviously  unclean  should  l>e  scrubbed  with  soi^) 
and  water  and  dried.    With  the  patient  lying  with  the  diseased  ear  Uirectetl 
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upward,  the  canal  is  filled  with  peroxide  of  hydroRen.  which  should  be 
allciwed  to  remain  four  or  five  minutes.  The  ear  is  then  irrigated  with  a 
warm  eolution  uf  l)ichh)rlde  of  mercury,  1  in  2000,  or  carbolic  acid,  1  in  200. 
A  full  quart  of  the  .sohiiiifin  should  he  aJIowed  to  flow  in  and  out  of  the  ear 
from  a  fountain  syrini^.  The  canal  is  then  lightly  packed  with  sterile 
gauze  or  cotton.    This  completes  the  preparation  of  the  operative  field. 

The  instrumentf,  consisting  of  auni]  specula,  cotton  applicators,  and 
bayonet  forceps,  are  cleansed  by  builinn.  the  knife-blade  being  immersed 
first  in  strong  carbolic  aci<i  and  then  placed  in  alcohol.  As  to  the  prepa- 
ration of  the  hands,  I  prefer  simply  to  wash  them  thoroughly  with  soap 
and  water,  then  arrange  my  head-light  or  mirror,  and  at  the  last  minute — 
i.<'.,ju!*t  iii^  the  patient  is  passing  under  the  influence  of  the  atia-sthctic — 
to  draw  on  a  [mir  of  previously  steriUxed  niblwr  rIovc.h. 

An.bhthehia.— I  believe  very  strongly  that  unles.'*  there  are  positive 
contra-indi cations  the  patient  should  be  under  the  influence  of  a  general 
anffMthetic.  For  this  purpose  nitrous  nxhle  is  an  ideal  drug.  It  acts 
quickly,  is  easily  prolonged  to  the  time  required  for  a  double  myringotomy, 
— or  longer  if  nece»»ar>\ — and  usually  leaves  the  patient  without  any 
Bcnse  of  discomfort  referable  to  it*i  adrniniatralion.  Aside  from  the  saving 
of  unneceiwary  pain  to  the  patient,  it  enables  the  phytilcian  to  make  his 
incif^ion  with  exactness  and  precision,  which  is  not  always  pos.'^iiile  without 
anspsthcsia.  In  the  case  of  children  the  use  of  a  general  ana»thetic  is  even 
more  important,  since,  if  it  i.f  omitted,  the  little  patient  may  conceive  a  fear 
of  the  physician  which  will  render  all  subsequent  treatment  most  difficult. 

ImoiI  Atiirstkesin.^l  know  of  no  efficient  local  anesthetic  appropriate 
to  this  operation.  A  solution  containing  cocaine  and  carb»jlic  acid  in  the 
strength  of  10  per  cent,  of  each  is  quite  elhcient  in  »unie  caseti,  in  others 
seeming  to  have  comparatively  little  influence  upon  the  pain.  It  ia  applied 
by  t^aturating  with  the  solution  a  small  phxiget  of  sterile  absorbent  cotton 
which  is  placed  in  contact  with  the  drum  membrane  and  allowed  to  remain 
not  longer  tlian  two  minulos.  Tlie  use  of  stronger  carbolic  dilutions  haa 
been  adviseii,  and  naturally  may  be  counted  upon  to  act  wth  greater 
certainly  upon  the  aenrwr)-  nerves  of  the  part.  But  they  are  to  ho  con- 
demned as  subjecting  the  drum  meml>rane  to  very  ccnsiilerable  risk  in 
the  destructive  processes  which  not  infrequently  follow  the  local  use  of 
carbolic  acid  in  strong  solutions. 

Technic. — Before  attempting  this  delicate  and  vcrj*  important  little 
operation,  the  sluilent  should  have  a  clear  appreciation  of  the  mechanical 
results  wliich  he  wishes  to  achieve.  We  no  hmgi-r  s|M'ak  of  "pLincturing" 
the  drum  membrane,  l)ecause  we  now  know  that  the  most  extensive  incision 
which  the  lesion  permits  will  be  none  too  long  for  perfect  drainage  and,  while 
affording  better  and  more  jifrmanent  relief  of  symptoms,  will  eventually 
heal  quite  as  readily,  and  perliaps  more  perfectly,  than  a  smaller  opening. 
Having  dotennint-d  upon  the  extent  and  direction  of  the  incision,  we 
should  endeavor  to  carry  this  into  effect  without  injury  to  other  tympanic 
structures.    In  other  words,  if  our  aim  is  to  drain  the  tympanum  through 
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tta  opening  in  the  drum  memtffane,  we  should  endeavor  to  confine  our 
incision  to  the  drum  membrane.  The  contention  ot  Dench/  that  we  should 
incise  not  only  the  drum  membrane  but  also  the  inflamed  muooaa  eonr- 
ing  the  inner  wall,  is  open  to  the  following  objeetinu, — via.,  (1)  To  in- 
cise  voluntarily  a  c(n^»ted  mucoperiosteal  membrane  covering  the  boqy 
wail  of  a  pus-filled  cavity  opens  the  way  to  possible  pathways  of  infeetko 
which  may  lead  to  r^ons  beyonjl  our  surgical  control  ie.g.,  to  labjninth 
or  meninges).  (2)  To  cut  with  the  knife-pcnnt  in  contact  with  the  inner' 
tympanic  wall  is  to  incur  risks  of  injury  to  the  labyrinthine  o^MUle, — 
«.g.,  stapes,  capsular  ligament,  or  at  some  point  of  erouot  upon  the  prom- 
ontory.   Such  an  injury  might  easily  lead  to  suppurative  labyrinthitis. 

It  is  assumed  that  the  physician  will  have  gained  some  faciltlgr  in  the 
manipulation  of  instruments, — i.e.,  with  probes,  cotton  applicatora,  ete.» — 
before  attempting  to  use  the  myringotomy  knife.  The  knife  is  moot  eaidfy 
controlled  if  held  between  thumb,  index  and  middle  fingen,  much  as  we 
hold  a  pen  in  writing  (Big.  206).   The  commonest  types  of  failure  are  thoee 


Fin.  200. — Corrert  method  of  holdiiiK  myiiagotoiDe. 

in  which  the  incision  is  either  (a)  not  in  the  drum  membrane,  or  (b)  not 
so  placcMl  iw  to  insure  the  most  perfect  drainage.  Neither  of  these  acci- 
dents is  piirticiilarly  uncommon  with  beginners.  Failure  to  include  any 
portion  of  tlie  drum  membrane  in  the  incision  is  obviously  due  to  the 
operator's  failun-  to  recognize  normal  landmarks  or,  these  being  obscured, 
faihire  to  distinguish  t>etween  the  bulging  drum-head  and  the  contiguous 
swollen  canal  wall,  so  that  on  his  next  inspection  of  the  ear  he  finds  the  drum 
membrane  still  bulging  or  spontaneously  ruptured,  and  is  able  to  distinguish 
the  lino  of  his  incision  in  the  posterior  wall  of  the  canal.  This  mortifying 
experience  hius  occurred  to  many  a  beginner  in  otology  and  is  po'haps  a 
wholesome  one  in  bringing  home  to  him  the  importance  of  a  careful  study 
of  the  small  oiM-rative  field  Ix-fore  using  the  knife.    This  particular  accident 


'  Denoh:  Diseases  of  the  Ear,  IIKM,  p.  487. 
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is  libi^ly  to  omup  only  in  those  casM  In  which  thn  biiipng  pre^t^rior  scpnent 
of  the  drura-hpacl  mi-rgcs  without  any  clistinsuishaMp  lini'  of  (h-marcaiiun 
into  the  swollen  posterior  canal.  It  is  nvoided  by  a  cfirefijl  search  for  the 
hammer  baiuile,  whirb,  thouKli  frequently  obscured,  can  usually  be  located 
by  a  slight  linear  depr<>5!<ioa  along  the  line  of  its  attachment  to  the  drum 
mrmbrane,  HavinR  rpcoRniBpd,  or  at  least  dcterminpd  the  pfwition  of  the 
hammer  hamlle,  oiir  incision  should  in  these  cases  be  not  more  than  1  or 
l}-<i  mm.  behind  it. 

The  second  and  commonest  error — i.e.,  of  an  improjHrly  placed  in- 
cision—is probably  more  often  due  to  imperfect  control  of  the  knife  than 
to  a  lack  of  knowledne  as  to  where  the  incision  should  be  made.  I  believe 
that  these  failures  are  oftenest  explained  by  the  eurgcon's  failure  to  intro- 
duce the  knife  at  the  correct  point  upon  the  drum  membrane.  He  aees  the 
point  which  he  wishes  to  represent  his  initial  puncture,  but  fails  to  strike 
it  ftith  the  point  of  his  knife.  The  cause  of  this  deviation  is  probably  anal- 
ogous in  many  eaM.'S  to  swerving  of  a  pistol  in  the  hands  of  a  begirmer  at 
the  time  he  pulls  the  trigger.  Once  the  knife  is  imj^ruperly  introduced, 
the  remainder  of  the  incision  is  necessarily  thrown  out  of  it>t  correct  cour.'«c, 
though  the  operator  may  be  blinded  to  this  defect  by  the  resulting  hemor- 
rhage until  the  patient  has  come  from  under  the  influence  of  thcfliiiej*tbetic. 
If  the  operation  has  for  any  reason  been  performed  without  the  aid  of  a 
general  aniwitlietic,  it  will  be  usually  quite  impossible  to  correct  any  error 
in  one's  initial  incision.  It  is  expecting  too  much  of  the  patient  to  require 
him  to  endure  the  torture  of  a  second  incision  in  so  exquisitely  sensitive  a 
structure  a.*  the  infljimed  drum  membrane. 

It  will  Ih"  wen  from  the  atmve  that  the  author  has  endeavored  to  sug- 
gest the  commoner  types  of  failure,  their  cau.ses,  and  the  means  by  which 
they  may  be  avoifled,  rather  than  to  describe  in  detail  the  steps  of  the 
operation.  A.ssuming  that  the  physician  ptisswwes  a  practical  knowledge 
of  the  drum  membrane  and  its  tympanic  relations,  and  that  he  knows 
where  the  incision  should  be  made,  I  believe  that  there  are  only  three 
essentials  to  his  acquiring  quickly  a  sati.sfactflrj'  teehnic  in  this  very  im- 
portant little  operation, — viz.,  (1)  lie  should  insist  upon  having  his  jiatient 
under  the  influence  of  a  general  aniesthetic;  (2)  he  should  carefully  and 
without  haste  bring  the  point  of  his  knife,  with  cutting  edge  directed  up- 
ward, to  the  point  which  he  wishes  to  represent  the  lower  end  of  the  in- 
cision; and  (3)  he  shtudd  extend  the  Incision  upward  without  haste  and 
always  under  the  guiilance  of  sight, — i.e.,  without  at  any  moment  losing 
Hgbt  of  the  line  of  his  incision. 

Removal  of  Posl-openUive  Cliii. — Following  a  myringotomy  there  is 
always  a  moderate  hemorrhage  into  the  canal,  and,  unless  this  receives 
attention,  the  purpose  of  the  operation  may  be  defeated  by  the  resulting 
clot.  I,  personally,  like  to  wait  about  ten  niiimtes  and  then  syringe  the 
ear  with  a  warm  solution  sn  as  to  see  for  myself  the  ojipulsion  of  the  coagu- 
lating blood.  If  tfie  first  irrigation  is  too  long  delayed  and  then  imper- 
fectly carried  out  by  the  nurse  or  attcndantj  it  is  pf>ssible  that  the  clot  may 
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not  be  dislodged  and  may  partially  or  completely  seal  the  incision,  jve- 
venting  the  drainage  of  the  infected  cavity  which  was  the  chief  end  in 
view.  I  have  known  this  actually  to  occur.  The  initial  clot  having  been 
removed,  there  is  usually  no  recurrence. 

Possible  Repetitions. — It  must  be  remembered  that  one  of  the  charac- 
teristic features  of  the  normal  drum  membrane  is  its  remarkable  tendency 
to  rapid  healing  after  incision  or  accidental  puncture,  provided  infection  of 
the  tympanic  cavity  does  not  take  place.  This  tendency  occasionally  acts 
disadvantageously  in  cases  of  purulent  otitis  media,  quick  partial  healing 
interfering  with  the  free  drainage  which  the  incision  was  intended  to  secure. 
When  this  occurs,  there  should  be  no  hesitation  as  to  repeating  the  opera- 
tion. I  have  known  cases  in  which  the  judicious  repetition  of  this  lesser 
operation  has  undoubtedly  saved  the  patient  from  the  severer  ordeal  of  a 
mastoid  operation. 

SURGICAL  LANDMARKS  OF  THE  MASTOID  CORTEX. 

Probably  in  no  region  of  the  body  outside  of  the  skull  do  so  many 
important  structures  so  nearly  approach  each  other  as  in  the  body  of  the 
temporal  bone.  Here,  within  a  space  little  more  then  half  an  inch  square, 
are  found  the  essential  organ  of  hearing,  the  semicircular  canal  system  and 
vestibular  apparatus,  the  cochlear  and  vestibular  branches  of  the  auditory 
nerve,  and  the  horizontal  portion  of  the  facial  nerve.  Injury  to  any  one 
of  these  structures  must  inevitably  cause  either  grave  functional  disordra- 
or  actual  deformity.  A  little  more  than  half  an  inch  from  any  of  them,  we 
come  upon  the  thin  bony  coverings  of  the  sigmoid  sinus,  the  bulb  of  the 
jugular  vfin,  the  brain,  or  the  CLTcbellum.  Clearly  it  is  a  region  in  which 
the  surgeon  should  know  his  ground. 

Th<Te  are  two  sets  of  surgical  landmarks  with  which  it  will  repay  the 
student  to  become  familiar  before  attempting  to  operate  upon  the  living 
subject, — viz.,  (1 )  those  ujion  the  outer  surface  of  the  mastoid  cortex  which 
enable  him  to  determine  ap|)roxiniately  the  positions  of  important  struct- 
ures l)en('iitli;  and  (2)  those  encountered  within  tlie  bone  during  operation 
which  indicate  tlie  exact  location  of  structures  lie  may  wish  either  to 
attack  or  to  avoid. 

Bcfon;  (k'scrihing  the  viirinus  operations,  it  may  be  worth  while  to 
consider  l)rietiv  the  surgical  lunilmarks  of  the  outer  surface  of  the  mastoid 
(Fig.  'JU?). 

The  Supriwienlal  Spine  {Uenlc's  Spine). — At  the  point  where  the  upper 
posterior  wall  of  tlic  bony  meatus  terminates  or  merges  into  the  outer 
surface  of  the  mastoid,  is  a  erescentic  bony  spine  (Fig.  207,  o)  known  as 
the  suprameatal  spine,  or  spine  of  Henle.  It  is  absent  in  the  new-bom, 
but  is  usually  developed  early  in  child  life  and  is  a  very  constant  landmark 
in  the  adult.  The  centre  of  this  spine  mark.s  fairly  accurately — passing 
from  without  directly  inward — the  position  of  the  floor  of  the  adUus  ad 
antrum. 


* 


Fill.  907. — Surgi'*!  InndmAFki  of  maatoid  eottai:  a.  apini  of  Henle:  b,  poalinior  root  dI  ■ycuma; 
g,  MtniKiral  riilse:  c-d,  line  rcpic«;iiliiis  dimction  iif  huriiont*!  portion  ot  Ucial  cuwl:  *-/■  lina 
iadtcatiiit  coufM  of  deiMadios  oortion  of  (A«itl  caaal. 

therefore,  not  a  narruw  paKSHge,  &»  dtwcribed  in  some  of  the  earlier  U*xt- 
Iwoks,  but  a  triaiiRular  spacv  nf  considt-raljle  tshv.  The  position  vf  the 
floor  of  the  niiilus  in  relation  to  the  outer  nin.«toi(l  cortex  i.s  iiulicato*!  by 
the  centre  of  Henle's  spine.  Tfiis  ^u^gical  guide  is  of  practical  value  in 
certain  casta  in  which  tho  antrum  is  abnormiilly  small. 

Posterior  liool  of  Zygoma. — Beginning  anteriorly  in  the  sharj)  uppir 
€<ige  of  the  zj'Konia,  and  running  backward  and  usually  more  or  less  up- 
ward upon  tlie  squaina,  i>*  a  usuidJy  well-defined  ridge,  wliii'li  forrn?^  part  of 
the  temporal  ridge.  That  part  of  the  temporal  ridge  which  is  just  al>ove 
the  bony  meatus  and  spine  of  Henle  is  known  ns  the  poaterior  root  of 
the  Jtygoma  (Fig.  207,  b). 

In  mastoid  surgfry  the  posterior  root  of  the  zygoma  is  a  useful  and 
important  landmark  as  denoting  the  level  of  safety  above  which  one  may 
in  certain  temporal  bones  enter  not  the  antrum,  but  the  middle  fossa  of 
the  skull.  The  rule,  Iherefore.  should  be  to  begin  one's  initial  opening 
Well  forward, — i.e.,  a  little  behind  the  spine  of  Hente, — and  below  the  level 
of  the  posterior  root  of  the  zygoma.    In  observing  this  rule,  one  ma-rt  Ijcar 
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in  mind  that  the  temporal  ridge  ofl^n  curves  upward  upon  the  squmma  to  a 
level  considerably  alxive  tlmt  of  the  floor  of  the  mid-cranial  loeeaL.  The 
level  of  safety  is  illustrated  in  Fig.  208  by  the  dotted  line  a-b.  hetma 
which  and  the  temporal  ridge  is  a  triangular  spaee  (c),  through  which  obb 
might  easily  enter  the  brain  cavity. 


'-,'- 


^sa 


Fio.  3M.— t«ivl  of  tmlur  in  ov*»>*C  muicikl.    Th*  Uti*  a-i  b  «  horinatol  i  , 

of  til*  pMte-rkif  runt  «f  tli*  lypiiua.  Bclvfwo  (Itl*  iian  and  Iba  puatnior  upward  •nt«aian  aftte  MM 
pant  rid(«  ■«  touwl  id  tnasy  booaa  ■  pniai.  r.  ibruagb  vhirli  tb»  rtaaal  woiM  aaWr  bm  Um  IMiriV 
of  Uw  naaioltl,  but  th»  mid^rkBi*!  »viiy.    TtM  Ub*  9-4  MpraMau,  tlMntara,  tW  U*«l  ol  talttr- 

Courte  of  the  Horizontal  and  Vertieal  Piwtions  of  the  Fadal  CtatoL-' 
While  the  facial  nerve  is  deeply  situated,  and  therefore  liable  to  expofure 
and  direct  injury  only  in  the  depth  of  an  operative  uuund,  it  is  to  sotne 
extent  subject  to  injur.'  by  concxission  or  transmitted  force,  and  m*j 
therefore  Im  endangered  by  careless  surgery  in  the  gimploet  operation  upoa 
the  mastoid. 

The  "horizontal"  and  "vertieal"  portions  of  the  facial  canal  are  not 
exactly  horizontal  and  vertical  in  direction.  If  we  will  imagine  a  line, 
more  or  lew  honnontfll  in  direction,  which  pa.'*ses  through  the  centre  of  the 
ttpine  uf  Henle,  its  anterior  extension  furniing  an  acute  angle  of  about  15 
degrees  with  the  upper  margin  of  the  ivfcoma  (Rg.  2OT,  c-d),  this  will 
indicate  fairly  accurately  the  direction  upon  the  inner  tympanic  wall  of 
the  horizontal  portion  of  the  facial  canal.  Again,  ima^e  a  line,  approacft- 
ing  the  vertical  in  direction,  which  passes  through  the  centre  of  the  eupr*- 
meatal  fpine  al>ove  and  \s  in  contact  with  the  anterior  margin  of  the 
maatoid  Mow  (Fig.  207,  e-f),  and  we  shall  have  a  fairly  accurate  guide 
to  the  course  of  the  descending  portion  of  the  facial  ca]\al,  from  it«  betKl, 
or  knee,  juet  beneath  the  Soor  of  the  aditus  to  its  termination  iu  the  s^to- 
mastoid  foramen. 


PREPAItATlON  OF  THK  PATIENT 
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IU.STOIDECTOHY;    THB   MASTOID    OFRRATION;    SOMETIUEa    CALLED 
"sCHWAB-raB's  OPBRATTON." 

For  a  chronological  account  of  the  gradual  development  of  this  im- 
portant operation,  the  reader  is  referred  to  the  historical  sketch  in  Wliit- 
ing's  book  on  the  mastoid  oprration.*  For  practical  purposes  it  will  suffice 
here  to  record  briefly  the  succeedinK  steps  in  the  evolution  of  the  operation 
as  practi.'sed  to-day.  (1)  The  first  operations  for  the  relief  of  suppurative 
mastoiditis  of  which  we  havR  authentic  accounts  were  performed  in  the 
early  half  of  the  cightwnth  century,  and  were  undertaken  chiefly  for  the 
evacuation  of  confined  pus.  'I'lic  surgeon  therefore  contented  hini-seif  with 
drtlliiiB  a  hole  througti  the  mastoid  cortex;  and,  as  this  provided  neither 
adequate  dminane  nor  removal  of  diseased  bone,  a  majority  of  patients 
died,  and  the  operation  fell  justly  into  ill  repute.  (2)  The  next  operation, 
still  in  the  nature  of  a  trephining  operation,  aimed  to  provide  freer  drain- 
aa.c  and  incidentally  to  remove  such  bone  o^  was  obviously  diseased. 
This  marked  an  advance,  but  still  failed  by  it«  results  to  establish  the 
proctiliire  as  one  of  universally  recognized  usefulneae.  (.1)  Finally,  in  1873, 
Scbwartze'  advocated  and  de- 
scriljed  a  .lystematic  method 
of  removing  the  mastoid  cor- 
tex, breaking  down  the  mastoid 
cells,  and  providing  at  once 
free  drainage  from  all  infected 
spaces  within  the  mastoid. 
This  work  of  Schwartze  laid 
the  foundation  upon  which  has 
been  buUt  up  our  modern 
system  of  aural  surgftry,  and 
explains  tlic  fact  that  the 
simple  mastoid  operation  is 
often  spoken  of  as  "Schwartze's 
operation." 

PUEPARATION    OF    THE    PA- 

•ncNT. — The  side  of  the  head 

should  be  shaved  over  an  area 

measuring  fully  three  inches  in 

all  directions  from  the  auditory 

meatus    of    the    tliseased    ear 

(Fig.  209).    The  meatus  should 

l>e  irrigated  with  a  solution  of 

bichloride  of  mercur>',  1  in  2000,  and  lightly  packed  with  sterile  gauze. 

The  pfu-ts  are  then  scrubbwl  with  stiap  and  water,  thoroughly  dried,  and 

a  covering   of   siterile   gauze    applied.     Those    preliminary  steps'  should 

*  Whitinii:  MikUth  McutuJd  OFxTiitiuii,  Bliikbttuii,  pp.  13  tu  2U. 
'~     'Seliwartw:  Arch.  flirOhrcnh.,  Bd.  ii,  1873. 


Fia.  MO. — Ana  ilutved  lor  muimd  oparauon. 
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precede  the  oprration  by  several  hoxire.  When  tlio  patient  is  on  thti 
table  and  under  the  infltient^  of  the  ansMthetic,  Ihe  shaved  area  and 
the  auri'-lc,  both  anterior  and  posterior  surface*,  are  paintml  with 
tiiirture  of  iodine.  This  (jrovidiv  rapid  and  perfect  stcriliwition.  A  ccm- 
inoii  practice  i»  to  wipe  the  painted  surfaces,  just  before  the  iuiiiol 
incision,  with  sterile  cotton  soaked  in  alcohol.  This  remove*  the 
iodine  stain  and  perhaps  lessens  the  riitk  of  >Ocin  irritation,  but 
whether  it  is  wise,  t.  «.,  from  ihi'  viewpoint  of  dependable  asepne,  is 
open  toqucslioii. 

U'hen  linolure  of  iofiine  Is  lo  be  emploj'tsl  in  an  emergency  caw  in 
which  all  tlie.  pi-uparatitins  are  nuwle  when  the  patient  is  on  the  table, 
the  shaved  area  should  1*  rubl»ed  viKorously  with  dry  cloths,  and  the 
tincture  of  iodine  iinnicdiately  paiiit^id  thereon.  Any  superfluous  use  of 
water  and  antiseptic  solution;-  just  before  Ihe  iodine  is  applied  is  known 
to  interfere  with  the  baH,eririd(U  action  of  the  latter.  The  iodine  alone 
provides  complete  sterihzation. 

The  surgeon's  hands  arc  prepared  in  accordance  with  general  surgical 
njjcs  which  need  not  be  staled  bfre.  In  addition  to  a  very  thorough 
cieansinK  with  soap,  water,  and  bnifh,  and  immersion  for  a  minute  or 
two  in  X  in  2W0  bicliloriiie  solution,  the  writer  boiteves  that  there  ia  dis- 
tinct advuntajre  in  the  use  of  nii^lter  Kl'Jves  which  can  be  subjected  lo  more 
drastic  Kterllization  than  can  possibly  be  applied  lo  the  hands. 

iNSTituMENrs.^Tbe  inftrumeuts  requin-d  for  a  maiiioid  u{)eralJon 
may  for  convpnicnce  be  thought  of  as  Ijelonging  to  two  groups, — vii., 
(I)  Ihoae  in  common  use  in  any  <}perali(m,—e,g.,  scalpels,  arlcry-clamps, 
thumb  forceps,  scissors,  ordinary  retracton*.  neetlle-holders.  etc., — and  (2) 
instnimetitx  especially  desigtied  fur  rnneimd  or  bone  surgery.  It  is  so  im- 
portant that  thuse  latter  should  be  of  correct  design  ttiat  the  writer  has 

had  cuts  mailc  from  pholographd 
of  those  which  in  his  own  practi- 
cal experience  have  proved  most 
Katisfaetury. 

In  addition  to  the  above,  it  is 

always  well  to  have  a  set  of  car 

specula,  cotton  ajjplicators,  ami  a 

myringotome  in  readiness,  as  it  is. 

frequently  necessary  to  ineitie  ilw.' 

drum  memhr.'ine  at  the  time  of  the 

mastoid  operation;  and  it  is  only 

by  including  these  tympanic  tools 

among  our   niiistoid   instrnments 

that   we  can    l>e  sure  of   having 

them  when  they  are  required. 

Position'  of  Patient  ok  Table.— The  patient  lies  oa  his  back,  with 

head  turned  so  that  the  disea.sed  ear  is  directed  upw.irfl.    The  head  re^ts 

U|>on  £  sandbag  or,  better,  upon  a  special IvHlesinpied  irooflcn  head-rest 

(Fig.  222;,  which  is  wrapped  in  sterile  towels,  and  which  prevents  unnco* 


FM.  S33.— Wooden  hrad-rcii,  or  blo«k.  loi  ii»c  in 
tnuiviJ  turtory. 


EXPOSURE  OF  THE  CORTEX 
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etwary  movement.  The  towels  about  the  head  are  so  arranged  as  to  leave 
the  face  fully  oxposod  to  the  view  of  the  nnasthetist,  who  sits  at  the  side 
of  the  table  to  which  the  face  is  tum«l.  The  aTKrsthdist  should  watch  for 
uni lateral  fncud  twitching,  which  ununlUj  onnounccs  any  mtrgicnl  injxtry  or 
even  irriiatian  of  the  facial  nerve.  Such  danger  Ktgnal^  should  be  bt  once 
reported  (o  the  surReon. 

The  Initial  iNtieiON  (Fig.  223). — The  iiiitinl  incision  should  begin 
at.  or  just  below,  the  tip  of  tlie  mastoid  (fcj  and  l>e  carried  upwarti,  parallel 
with,  and  one-quarter  of  an  inch  behind,  the  posterior  Jine  of  auricular 


•rf. 


m 


Fia.  334. — Initial  fnciiicn*  far  cipaMiii  lb«  B)Aal«4<l  e«rtci. 


* 
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attachment,  to  end  at  a  point  alwve  the  upper  attachment  of  the  pinna 
{a),  in  itft  lower  two-thirds  it  should  divide  nil  structures  down  to  the 
bono,  but  in  the  upiHT  third  the  pressure  should  be  r^uluitnl  so  m  not  to 
include  the  temporal  mu.'«cle.  While  many  surReona  divide  the  muscle 
throuRhout,  it  is  rarely  necessary  to  do  so.  If  from  the  temporal  ridge, 
to  which  the  muscle  is  attachwl,  the  tissues  are  divided  only  dowii  to  the 
surface  of  the  muscle,  the  nntcrinr  skin  finp  can  Iw  easily  deflected  from  it 
BO  as  to  permit  the  neeesjiary  dltipluei-ment  forward.  By  attention  to  thi8 
point,  wo  materially  reduce  the  initial  hemorrhage,  and  avoid  unnecessary 
stripping  of  the  periwfeuiri  from  the  su[)erior  plate  of  the  sr^uama,  a  rcRiun 
not  necessarily  involveil  m  the  biine  operation.  Should  it  subswpjently 
iM'comc  necessary  to  do  so,  it  ^vill  be  fuund  an  eiij'y  mutter  to  separate 
the  muscle  from  its  lower  attachment  and  retract  it  upward. 

The  hemorrhage  following  the  initial  inciaion  is  always  more  or  less 
free,  the  chief  bleeding  points  being  (a)  from  the  temporal  muscle  when 
it  14  cut,  tb)  from  the  stemomastoid  fibres  at  the  tip,  and  (c),  between 
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these  points,  from  the  dividrd  periosteum  rather  than  from  the  overlying 
tissues.  When  the  initial  Weeitinp  is  not  excessive,  the  KurRcon  will  save 
time  by  IfmorinR  it  until  he  ha?  clf^vateH  the  flaps  anteriorly  and  pos- 
teriorly, when  the  chief  bleeding  points  will  be  lirouRht  into  better  view, 
and  many  of  the  smaller  ones  will  have  ceased  spontaneously. 

In  deflectini;  the  flaps,  care  should  l>e  tidcen  to  elevat-e  the  pprioetoiira 
without  unn<^ves.siry  laceration  or  trauniati^^m.  Tliiii  can  bo  most  easily 
acconiplislH'^l  liv  moans  of  Langonbeek's  elevator  (Fig.  212).  With  ita 
lM>volled  edpe  plitt-cd  firmly  upon  the  Imnc  and  parallel  with  the  etlge  of 
the  incised  periosteum,  the  Iat1<-r  can  W  elevated  without  laceratioa 
throughout  the  greater  part  of  the  incision.  With  practice  this  part  of  the 
operation  can  lie  done  very  quickly, — i.e.,  from  a  few  momenta  to  two  or 
three  minutes,  accordiiiR  to  the  rouRhne^  of  the  c^^jrtex  and  the  atrength 
and  thickness  of  the  tendinous  attachment.  Naturally  the  most  difficult 
part  of  the  cortex  to  xmcuver  is  found  just  alwve  the  lip  where  we  come 
upon  the  tough  tendinous  fibres  of  the  stcmomastoid  muscle.  Those  can 
in  some  cases  he  cleanly  elevated  from  the  bone  by  very  careful  use  of  the 
elevator,  but  in  muscidar  .subjects  it  is  usually  nccctwary  to  cut  them  away 
with  the  |xiinls  of  a  pair  of  curved  seisaors. 

When  the  tij>  has  Inn-n  prajxTly  cleared,  the  anterior  flap  pushed  for- 
ward 80  aa  to  expose  the  suprnmeatal  spine,  and  the  posterior  flap  sep*- 
r&ted  from  the  lioiie  tu  a  distance  of  aliout  an  inch,  we  have  an  expoeurft 
which  in  many  ca^ea  in  quite  adequate  to  the  r<Kiuirements  of  the  operation. 
There  are  cases,  however,  in  which  it  is  not.    As  soon,  thereiore.  as  it  l»e- 
comes  c\Hdent  thai  the  expoHure  of  additional  Ixine  will  facililAto  the  oper- 
ation, this  ejin  and  should  be  obtained  by  the  supplcn>entar>'  iuciaion  nig* 
K(r8ted  by  Whitinji.    Starting  opposite  the  orifice  of  tlie  l»ony  meatits,  tfab 
nms  bark\viird  ntughly  at  ri^ht  angltw  to  the  initial  incision  (Fig.  223,  (ti), 
thus  dividing  the  ertwirentic  posterior  lij)  of  the  wound  into  two  uiangulor 
flaps.    These,  properly  deflected,  usually  provide  easy  acocas  to  all  parte  of 
the  difloasod  niantuid  (Fig.  224). 

The  Bone  OprnATiopJ.— In  attempting  to  present  clearly  the  eesRitiat 
points  of  this  important  operation.  ]  nhall  depend  ver>'  largely  upon  a 
series  of  UhL-itrntiun!)  representing  H&  successive  slejts. 

1.  The  rnitiai  opening  into  the  mastoid  ia  made  by  the  removal  of  a 
Btrip  of  cortex  whose  posterior  boundary  is  indicated  by  the  heavy  dotl«d 
lines  in  Fig.  224.  It  b<i?ina  well  forward, — i.e.,  from  4  to  5  mm.  behind  tha 
supraincatal  i^pine, — its  anterior  boinidar>-  closely  following  the  povUrior 
canal  wall  and  anterior  margin  of  the  niaatoid  to  the  tip,  F'or  rcraoring 
the  cortex,  the  safcjit  instrument  is  a  gouge  of  medium  aixe  (Fig.  214).  It 
should  be  held  very  obliquely,  so  as  \Ai  remove  a  layer  of  Ixme  not  room 
than  one-eighth  of  an  inch  in  thickness. 

If  we  imaginir  a  horiitontal  line  tangent  to  the  roof  of  the  bony  nwalus 
and  a  vertical  lino  tangent  to  its  posterior  wall,  it  is  clear  that  these  lines 
will  cross  each  other  ju.^t  above  and  l>ehind  the  spine  of  Henio  (Fig.  224). 
Jiut  Ikeliind  tlieir  point  of  crossing  is  the  puiiit  at  which  the  gouge  should 
enter  the  bone  (x).    It  uliould  be  pro]>elled  by  wry  moderate  blows  of  th« 
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trate  more  deeply  into  the  utifxpiored  bono,  there  is  distinct  danger  of 
opening  the  sinu>j,  with  reButtinc  prufuse  hemorrhage  and  the  grave  pos- 
sibility of  serious  intraainous  infection.  Ortliimrily— I'.f.,  when  the  mas- 
toid surface  is  free  from  unusual  depressions — this  anterior  strip  of  Iwne 
may  be  removed  with  s  single  continuous  excursion  of  the  gouge.  Wlien 
the  cortex  is  thin,  tin.'  nisisloid  CHVity  is  usually  opened  with  the  first  layer 
of  bone  removed,  but  ii  thick  cortex  we  m»y  have  to  remove  iu  surcessive 
layers.  The  opening  thus  formed  may  then  be  widened  by  the  removal  of 
a  second  strip  (Fig.  225).  This  enlarged  opening  disclosi's  the  diploic  or 
pneumatic  structures,  according  to  the  character  of  the  bone.    After  this 
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stage  is  roachod,  the  writer  usually  makes  no  further  Mac  of  tho  mallet  or 
gouge,  preferring  to  substitute  other  instnimenta  which  do  their  vrork 
without  the  jar,  or  concutwion,  inri<!ent  to  the  use  of  the  mallet. 

Note. — The  advantage  ot  thr  gou^  over  tht^  chisel  IIm  in  tho  fact  that  the  former 
4iinultaneaufdy  exravaus  and  tvmovm  a  aballow  roniinuoiia  Uy«r  fif  booe,  whataa 
with  ihv  chi54.-l  oiif  tnusl  uutUnc  tti**  itlices  of  small  suvom  uf  bow  which  are  tbea  priwil 
or  tiff<>H  from  tlipir  (luaition.  Ttii*  U  »  nlun-er  pracesa  which  is  alao  fttt«ndv()  with  gmUf 
jioMibilitJM  or  injury  to  impoitant  strudurM  lielow  the  curtex. 

II.  The  secund  atejt  ix  the  removal  of  the  diploic  or  intfrcc-Uular  Imne 
flUlwtance  now  exposed  in  the  anterior  part  of  the  mastoid.  This  is  moxt 
Mfely  aecomjilished  by  means  of  a  bone  curette  of  metlium  size.    In  order 


Fia  V't'i — P»iiliiia  of  k^usa  in  FfRiovInc 
■DBct.iiiiI  curir).  Dolled  liDpi  ladiiratf  iiojtRhor 
buubcUry  at  sMond  strip  o(  cort«i  rciEoved. 


Fia.  SSn.—RapreMntiu  tbp  eiteni  aod  nuiliiie 
at  Uie  iiuti*]  opemns  uiualty  m»dc  utih  Ui* 
KuUlet  uid  itMicn. 


to  avoid  risk  of  injurj'  to  the  sinus,  the  position  of  which  we  may  not  as 
j'et  know,  the  curette  should  at  first  be  u.*(ed  with  great  care  and  with  it« 
eutliiig  I'dge  dircetcd  slightly  forward  toward  the  anterior  plate  of  the  mas- 
toid. In  this  way  a  di^*p  gri^ove  13  made,  whirh  hups  the  anterior  wall  of 
the  mastoid  and  in  Kradually  din^pened  until  the  firm,  hiu-der  bone  repre- 
senting the  floor  of  the  general  mastoid  cavity  is  reached  (Fig.  22G).  If 
the  groove  of  the  sigmoid  sinus  travcrsr-s  this  part  of  the  mastoid,  its 
arched  bony  plato  will  be  detected  by  its  harder,  smoother  surface;  or  it 
may  be  that  the  ve-ssel  it.-^etf  may  be  exposed  by  the  inadvertent  removal 
at  some  point  uf  its  bony  covering.  This  aecitlent,  while  better  avoided, 
need  not  cause  anxiety  Iteyond  making  us  careful  to  avoid  injuring  ita 
dural  covering  (turing  the  subsequent  steps  of  the  operation. 
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ni.  Further  Rtmoval  of  Cortex. — The  next  loRical  step  is  the  romoval  of 
the  remainder  of  the  ina-sloid  cortex.  Hnvini;  reanhed  thp  stage  shown  in 
Fig.  22t>,  we  kiKhW  ihat  we  shall  have  to  further  uncover  the  mastoid  at 
least  to  the  extent  rouphly  shown  hy  the  dotted  lines  in  Fig.  227.  It  is 
better  to  adopt  a  retiular  system  in  doing  this, — starting  cither  above  and 
going  downward  t^iward  the  tip,  or 
vice  versa.  Personally,  I  ]>ri-rer  to 
begin  by  romo\'ing  the  outer  eortex 
of  the  tip,  following  this  upward 
and  backward,  and  finally  rt-niov- 
ing  the  outer  waU  of  the  tintnim. 
Undonbte<ily  the  best  instrument 
for  this  work  is  a  rongeur  of  appro- 
priate size  and  design.  I  pi-efcr  a 
rather  large  rongeur  for  working 
backward  toward  the  po^^terior  nmr- 
gin  of  the  mastoid,  and  a  smalli-r 
instrument  for  work  about  the  tip 
and  antrum.  The  advantages  of  tlie 
rongeur  over  the  gouge  or  ehisci  nrc 
(1)  absence  of  the  jar  or  coneus.-iun 
which  is  inseparable  from  the  w!<e  of 
mallet  and  chisel,  a  consicUTation  of 
no  little  importance  in  wune  catie**; 
and  (2)  the  combined  rnpidity  and 
safety  nith  which  it  enables  one  to 
work.  The  one  danger  of  the  rongeur  is  the  possibility  of  intr^nhicing  the 
umler  blade  t<jo  deeply  or  t(M»  far  beneath  an  overhanging  shelf  of  bone, 
and  thereliy  including  in  its  bite  the  memltranous  wall  of  the  simis.  Thig, 
however,  Yias  never  occurred  in  the  writer's  experience,  and  with  ordinary 
care  can  be  easily  avoided. 

IV.  Treatment  of  the  Tip. — With  most  American  aurUts  it  has  beeome 
an  axiom  that  In  every  ca.se  the  tip  should  be  removed.  This  dogma  has 
long  eec-med  to  the  writer  to  require  some  modification,  or  at  least  a  clearer 
defiiiilion  than  is  vouehsafed  in  must  text-books.  Does  removing  the  lip 
mean  that  we  shall  in  every  case  expo.se  the  posterior  belly  of  the  cligastric 
muscle  by  removing  the  inner  plate  of  the  tip?  Personally  I  do  not  t)e- 
lieve  that  it  is  always  either  necessary  <.>r  advisable  to  do  so.  Unquestion- 
ably the  tip  cell  or  colls  should  be  uncovered  by  removal  of  the  external 
cortex,  and  the  dijiloic  or  intercellular  bone  sulwtance  should  be  removed. 
If  the  inner  plate  thus  exposed  is  diseased  or  so  thin  as  to  leave  its  nu- 
trition in  doubt,  it  also  shoiiki  be  removed.  But  if  tlie  exposert  iimer  plate 
is  composed  of  comparatively  thick,  healthy  bone,  I  can  see  no  valid 
reason  for  its  removal,  nor  have  I  seen  one  advaneeiJ.  On  the  contrar>',  by 
leaving  it  unmolested,  we  avoid  useless  injury  of  the  digastric  muscle  and 
lessen  the  danger  of  secondary  infection  at  this  point.  In  such  a  case  its 
27 
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lower  mftrgin  should  be  rubbed  smooth  by  means  of  a  curette,  but  such 
part  tff  the  itiiK-r  jilate  tis  h  obviously  hiuiu)  and  capable  uf  maintainiafr 
It8  Own  nutriliun  should  not  be  rfmovwl. 

V.  Locating  the  Antntm. — Ordinarily  there  ia  no  difficulty  in  lociiting 
the  antrum.  Situated  at  a  varial)lc  depth  frum  theimrface,  and  at  a  point 
just  above  and  behind  ihe  posterasuperior  whII  of  the  bony  meatiiej  it  is 
found  at  Hit?  upper  eiui  of  the  original  groove,  or  excavation  (F'ig.  226>. 
Its  identity  may,  if  necessary,  be  confirmed  by  intro<lueinK  a  bent  probe 
(Fig.  228),  and  passing  its  curved  end  forward  through  the  eo-called  adittu 

ad  antrum  into  the  tympanic 
vault.  If  tlie  end  of  ihe  prcilx' 
i':H'ntinter!i  no  o[>ening  letidtng 
forward  into  the  vault,  we  know 
that  wc  have  not  entered  the 
antrum. 

If  the  antrum  k  snuill,  l>e)^nneVR 
oreosionally  have  difficulty  in  rew;b- 
ing  it  beraiLw  the  cxeavation 
in  cither  (a^  not  <lecp  enough  or 
(b)  has  not  been  extended  suffi- 
ciently in  a  direction  upwani  ami 
forward. 

In  ItoneB  of  Hemisclerotic  type 
the  antrum  is  often  ex<'eedinKty 
small,  in  some  cases  cjctending  little 
if  any  beyond  the  Umita  of  the 
space  usually  spoken  of  as  th^ 
ailitus.  When  in  inich  a  case  ihe 
surfceon  fails  to  locate  the  antrum 
in  the  tiituatiun  in  wliicli  he  expects 
to  find  it,  he  may  proceed  to  trace 
it  'm  the  folloning  way:  Putdiing 
the  anterior  Hap  and  auricle  well 
forward,  let  him  carefully  note  the. 
pnsilinn  of  the  supratneatal  spine 
and  level  of  the  posterior  i-oot  of  the  zyjtoina  (Fig.  220).  Taking  now  two 
imaginary  linen, — one  horizontal  and  patwing  through  the  jmtiterior  root  of 
the  aygonia  ia-h}.  and  the  other  oblique  and  passing  through  the  anterior 
and  posterior  entis  of  the  supranieatal  spine  (c  H),—  hv  hoti  the  angle,  b-r-d. 
An  arrow  ptiiuting  forw:u-d  ami  »jtnewhat  upward  and  bisecting  this  angle 
will  necessarily  iwint  directly  to  the  aditus,  which  may  represent  the  only 
antrum  present.  As  a  Hupplementary  guide,  the  surgeon  may  utilize  the 
superior  plate  or  roof  of  the  mastoid  profeee,  following  this  forward  to  the 
antrum  or  aditus,  of  which  its  rontinuntion  forni«  the  roof. 

When  for  any  reason  there  is  difficulty  in  locating  the  aninuu,  the  use 
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of  these  lines  not  only  provides  the  corrert  point  of  attack,  but  iu  the  cane 
of  a  low-lying  tegmon  antri  inBuroa  apaiust  the  possible  error  of  onlcring 
the  middle  fowa,  and  (x^rhapK  ix^rfnratinu  the  dura  and  brain,  under  the 
impression  that  the  currtte  has  ent^rrd  thf  anrniin. 


Fto.  S98. — Lirwa  wi>t«»tMtn»  MitKiPaJ  Autdo*  la  ■  vory  imiarll  antrum. 
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VI.  Surgiait  ligations  of  the  Adilus. — It  is  often  found,  after  the  antnim 
has  hern  cloaircl  of  pus  and  granulations,  that  the  ndilUK  is  also  fillod  with 
unhealthy  jcranulalion-'*  which  it  i*  our  duty  to  remove.  In  )L<tinK  the  cureMo 
for  thiH  jjurfMjSf.  tlii.'  tiUixeon  shouki  Ix'-ar  in  niinfl  tho  n'lation  of  tliiB  space 
to  till-  facirti  tanal  ami  hori/,ont^tl  semicircular  i-ana]  (Pi(E.  2:J0). 

Within  Ih**  tympniium,  or  mthcr  upon  the  innor  tympanic  wall,  the 
prominence  of  the  horizontal  seniifircular  canal  is  seen  immediately  alwve 
the  horiKontal  portions  nf  the  fiiriul  c:in;d  (.see  Fig.  lo  on  page  II). 
As  they  extend  backward,  however,  the  facial  canal  paste's  iKmeath  the 
floor  of  the  (*ditus  fln<l  there  bends  downward,  from  which  p<iint  it  pasRes 
nore  or  less  vertically  to  lis  ti'rruiniitimi  in  tlic  styloiujistoid  furanicn. 
The  semicircular  canal,  oti  the  other  IihucI,  beinis  in  the  horizontal  plane 
and  slightly  al>ove  the  facial  cannl,  curves  backward  and  lies  behind  the 
aditus  (Fig.  230).  In  curetting  the  walls  of  the  aditus,  therefore,  we  must 
remember  that  beneiith  it.s  floor  is  the  bend  of  the  facial  nerve,  wliilp  just 
iMiliind  it.s  jMistcrlor  wall  in  one  a-^pi-ct  of  the  horizontal  seniicirculnr  canal. 
From  this  the  surfiica!  deduction  is  clear  that,  while  we  may  use  the  curette 
with  freedom  !^i;Hinwt  the  Hnterttir  wall  and  itwf .  it  KhuukI  Ix-  employed  only 
with  great  care  and  genllene.^"  aKuinst  the  ix>«1crior  wall  and  floor.  The 
siu^on  .should  always  direct  the  aiiTPlhetist  to  watch  tlie  face  closely  for 
unilatcnil  facial  spoMU  while  he  b  working  within  the  aditui^. 

Surgifal  Treatment  of  the.  .IfWas.— Usually  the  tynipanie  lesion  suffi- 
ci^mlly  antedates  the  mastoid  symptoms  to  make  this  nrgion  a  seat  of 
advanced  pnthologic  change.  Frefiuently  the  mucosa  i.s  eroded  and 
partly  replaced  by  exulx-nuil  gnmulatioiis.  If  thene  granulations  arc  only 
partially  removed  from  the  mlituB,  what  rcrnahis  may  shrink   aiid   the 
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parts  rapHlly  regain  their  normal  ctmnirtcr.  On  the  mher  hand,  a  smaO 
anmiini  of  granulation  tisNiip  loft  in  ihis  situation  may  mark  the  sit^e  of  n 
aecrwtic  area  in  the  undcftyiiig  bone.    Such  a  focus  of  disoasr.  if  not  suno- 

caJly  removod,  may  perpetuate  tbi* 
tympanic  l(<mon.  Thfrf-ls  no  question 
that  many  tryine  cawv*  of  <U>hiyiil  re- 
pair and  some  failures  have  been  due  1o 
this  cau»e. 

Granulations  atlaclied  to  ihe  roof 
and  upper  part  of  the  postC'rior  wall 
may  Ik-  quiokly  and  nulically  dealt 
with.  FrpqurntJy  a  ronfiiderahle  nia» 
of  diploic  ti.sKUt'  is  atiarht^  to  tcfEnien 
tywpanl,  thorough  removal  of  which 
providoH  a  Hafer  postoperative 
luiidition. 

Granulations  oceupyinK  the  floor 
of  the  aditUK  are  frec|uenlly  attached 
a\Mi  U}  the  sliort  proe«'-«  and  ImkIv  of  the 
inrus,  a  fact  which  shouM  lie  bonie 
in  mind  .-^incc  ennsi<lerftblc  cure  is  nec- 
ewiary  in  some  caws  to  avoid  dtKlocs- 
linn  or  even  oxlraction  of  the  iiicu-*. 
Particularly  in  opemtinR  on  younfr 
Fta.  330.— Vaniral  trvtioo  thimicb  Ui«  aditii*.    cliildrcii  is  this  dau^c^  a  real  one.     Ite- 

moval  of  fiEranutalioiLs  in  th»  KituatioD 
often  bringB  the  incus  into  view,  and  sometimes  also  the  head  of  the  malleus. 
In  ca-scrj  (if  lonp  standing  tymiwinic  ."»iippuratii>n,  which  luive  not  rcaehed  the 
irtafEe  chanu-tiTucil  a^  chniiiic  (^uiipiiraiinii.  c!(|KiKun>of  uneortmth  owielea 
hy  careful  removal  of  the  onicr  wall  of  Ihc  vault  may  be  necessary  in  ord<T 
to  hruig  the  parts  intu  a  condition  favorable  to  prompt  tympanic  repair. 
This,  however,  is  exceptional.  The  contention  of  !*onte  sunceons  that  the 
incus  should  l>e  exposed  to  view  iis  a  routine  practice  in  all  mastcud  opera- 
tions doet!  not  appeal  to  me  as  n^cll  founded. 

VI  I.  Outiining  of  Sitjm/iui  (!nmr:  A  ntjU  bftuven  It  and  MaaUiid  Roof.  — 
In  removing  the  diploic  or  piieuiiuiiic  i^tnictures  from  the  interior  of  the 
mastoid  process,  we  reach  in  niomt  <lireotions  the  smooth  bone  of  its  Hmtt- 
iuK  platiw.  Ai.teriorly  we  winie  viyum  the  jHWterior  canal  wall  and  pre- 
nia.><toid  pUte;  aljove,  upon  the  inner  plate  of  the  tegmen  anth;  [wsteriorly 
and  at  a  distance  from  an  eighth  of  an  inch  (exceptional)  to  a  half  inch 
or  more  from  the  posterior  canid  wall,  upon  the  firm  arched  plate  of 
bone  forming  the  osaeous  covering  of  the  sigmoid  sinus.  Internal  to  and  in 
front  of  the  .«inu8  groove  is  the  plate  fcparating  the  tmu*toid  cavity  from 
the  posterior  fossa  of  the  skull  and  the  cerelx-llum.  The  nHwIem  concep- 
tion of  Uic  roquirumeiits  of  the  niaetuid  o|)eration  is  that  all  these  structures 
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should  be  outliiipd  by  tlie  fairly  complete  removal  of  the  intercellular  bone 
sulwtaiice.  This  is  besl  done  by  means  of  a  curette.  Tor  this  purpose  a 
large  SfKHin  curette  is  a  siifor  instrument  thiin  a  sinnll  one.  CJenerally 
BpeakinK,  it  ia  safer  for  the  stroke,  or  sweep,  of  the  curette  to  be  \\p  or 
dovm — i.e.,  from  tip  to  roof  or  vice  iJersa^rnther  than  from  before  back- 
wanl.  When  the  sinus  groove  is  encountered,  it??  outline  is  tniced  by  re- 
ntox'inK  the  diploic  tissue  from  it  and  it*  imm<'diate  neiKhborlioud.  Aj^  the 
sinus  groove  is  traced  from  below  upward,  it  Enidually,  or  in  some  easca 
rather  suddenly,  curves  backward  to  join  its  piireat,  the  lateral  sinus. 
Between  the  upper  surface  of  the  Itend  of  the  sinus  groove  and  the  miv^toid 
roof  is  found  in  some  t-em|H)ral  bones  a  triangular  space  from  which  it  is 
necessap.'  to  remove  the  diploic  or  cellular  tissue.  Tlie  rather  thorough 
removal  of  the  pneumatic  or  diploic  striieturi«  throughout  the  miuntoid  tB 
made  necessary  by  tfie  frequctit  findn)K  of  pua  in  cells  deeply  placed  and 
at  a  distance  from  the  main  source  of  infection. 

VIII,  Obiiteralion  of  the  Zygomatic  Cells, — Placed  superficially — i.e., 
near  the  outer  eortex^and  corrcflponding  roughly  in  position  to  the  pos- 
terior root  of  the  zygoma,  is  a  collection  of  diploic  or  pneumatic  spaces, 
popularly  known  as  the  xyRomntic  cells.  They  are  to  some  extent  present 
in  practically  all  iKjnes  of  diifluic  or  pneumatic  type.  In  very  dense 
I>ones — -i.e.,  thow  approaching  the  sclerotic  type — they  are  frequently 
altogether  alraent. 

So  far  as  I  am  aware,  Whiting  was  the  first  t«  call  attention  to  the 
importance  of  including  these  cctls  amcmg  those  which  pliould  he  rrrmoved 
in  every  cow  of  suppurative  mastoiditis  operatitl  uj«>n.  Tlit-y  may  Ije 
exposed  by  continuing  the  removal  of  the  outer  cortex  forward  over  the 
spine  of  Plenle  and  along  the  posterior  rout  of  the  zygumu,  and  extending 


UAial  reaoTkl  ul  bono  ui  tbu  rciticiD  ti  bcticf  indicated  by  Fis-  27l>. 
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this  opening  upward  Xo  the  level  of  the  inner  plate  which  forms  part  of 
the  floor  of  the  mid-crimial  fossa  (Fig.  231).  It  is  then  an  easy  matter  to 
«tbliterate  and  remove  the  cells  thus  exjxwed  by  means  of  a  suitable  curette. 
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WhitinR  clnims  that  lack  of  thomuf^hncss  in  rcrooring  thcec  cells  has  been 
the  causae  of  many  oprrativc  failures. 

Rational  Thorol'ohness  in  ODLiTERATrNo  thk  Mastoid  Cells. — 
Whatever  changes  in  our  cutit't'plion  of  the  mastoid  operation  have  occurre*! 
within  the  pa^t  deca<le  have  lieen  in  the  direction  of  greater  thoroughness. 
We  now  leave  no  eonsiderablo  collectinn  of  cells  unopened  in  any  part  of 
the  mastoid.  The  cells  of  the  lip,  at  tlie  base  of  the  zygoma,  in  the  depth 
of  the  anterior  portion  of  the  mastoid,  and  in  the  angle  between  the  l»end 
of  tlie  i^inu.s  and  mastoid  roof,  and  sometimes  liehind  the  BJnus  groove,  are 
removed  to  the  extent  of  outUniiiK  clearly  these  various  part*  of  the  wn- 
erul  mastoid  cavity.  To  Whiting  hplonjp*  the  credit  of  having  focu.<vsed 
the  attention  of  aural  surgeons  on  the  importance  of  systeniatic,  routine 
thoroughncs-t  in  obtaining  these  nieehanical  re.<ult«.  While  there  is  oo 
duuht  that  tiit^p  changof)  have  been  in  the  right  direction,  it  is  a  question 
whether  our  Beai  or  enthusiasm  has  not  led  us  into  certain  errors  of  over- 
etateinent,  which  iti  turn  have  led,  in  some  cases,  to  somewhat  exaggerated 
views  as  to  the  mechanical  results  for  which  we  should  strive. 

For  example,  if  we  say  that  every  vestige  of  diploic  or  pneumatic  cell 
Structure  should  be  carefully  removed,  we  are  advocating  what  in  many 
liones  is  not  only  unnpccssrirj-  but  actually  impos-siblo,  The  accompany- 
ing figures  (Nob.  232,  233,  234)  were  carefully  drawn  from  a  bone  prepared 


Pio   232  — Lln>  of  MwtioD  oiiod'Iidk  ihrouBh  mbsioiJ  prorcM  aAd  petrou  portion  ol  Ui*  Miaporal  boM. 


by  the  writer.  They  show  the  presence  of  continuous  chains  of  celts  filling 
the  mastoid,  passing  beneath  the  labyrinthine  capsule  and  reaching  to  the 
apC3t  of  the  petrous  bone.  The  bone  from  which  these  illustrations  were 
drawn  is  not  unique.  Even  better  than  the  picture's,  a  study  of  the  Ikmic 
Itself  impresses  one  with  the  futihty  of  attempting  to  follow  up  and  remove 
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literally  all  the  cellular  structural)  tu  which  the  mastoid  operatJun  may 
provide  accesa. 

There  is  one  nthor  point  in  rcRard  to  which  the  author  wiphea  to  record 
the  results  of  his  personal  obBer\'ationH.  A  diptingui-shrd  surjrcon,  in  de- 
Bcribing  the  technic  of  the  mastoid  operation,  says,  "The  concluding  step 
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>*ta,  23S. — Pncu(ii«ticap*ev»«xl«ndiiui  (roin  majtoid  ptuci^ia  io  aps-i  of  pttToui  boM. 
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Tia,  234,^-C(Hi^I]UOiUI  ehftlDH  o-l  pnruimcir  vpitm  niumding  from  m»ftl<riid  Irj  p«Uoui 
portion  oF  th«  bour. 

in  the  removal  of  bone  now  consists  in  smoothing  off  the  raugh  diploic 
structure  which  invests  the  sigmuid  groove  until  the  inner  plate  of  the  skull 
presents  a  gUstening,  fven  mirffUT,  which  sort  of  a  polish  a  large  Hull  curette 
moved  gently  and  rapidly  over  it  will  speedily  enforce."  My  own  oljsen'a- 
tion  and  experience  have  led  me  to  believe  that  the  above  reprwenls  a 
super-refinement  of  technic  which  serves  no  particularly  useful  purpose 
and  which  may  re^luce  to  a  danReroua  degree  the  vitality  of  the  Ijone.  I 
have  seen  skilful  operators  so  polish  their  bone  surfaces  as  to  create  a  bone 
cavity  of  striking  smoothness,  and  in  the  same  cases  I  have  seen  granula- 
tions form  and  local  recovery  occur  only  after  a  period  of  unusual  delay. 
In  my  own  optralive  experience  1  have  repeatetlly  observed  that  when  in 
the  interest  of  thoroughness  I  have  obtained  a  particularly  smooth  and 
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even  Burfacc,  repair,  as  represented  by  the  formation  of  a  oovering  of 
healtlty  {(ranulatiuiis;,  has  been  propurljonately  sluw. 

As  aural  surfieon  to  the  WUIard  Parker  Hospital  for  Infectious  Dis- 
eaars,  I  have  during  the  past  eight  years  hod  a  fairly  large  experience  in 
operating  upon  children  sulTering  from  infectious  diseases.  In  these  cases, 
it  is  certainly  a  fart  that  if  wo  attempt  l>y  curettage  to  obtain  smooth, 
even  surfaei*.  we  shall  have  failuri!  of  Eueal  iiuirition  and  necrosis,  calling 
for  8econdar>'  operation,  in  an  exceedingly  large  percentage  of  cases. 

Tlie  point  1  wi»h  Ut  emphasize  Ls  that  after  we  have  eliminated  uU 
ma^eti  of  cellular  or  diploic  tiaeue  which  might  be  suspected  of  harboring 
coneealed  pus  or  foci  of  infection,  and  have  then^by  defined  the  limiting 
walls  of  the  mastoid  cavity,  we  have  fulfilled  the  purpose  of  the  operation. 
To  go  further  and  curette  these  walls  into  fiurfare!(  of  even  and  polished 
Btnouthncss  may  reduct-  their  vitality  to  a  point  seriously  interfering  with 
normal  repair. 

Uefore  taking  up  the  post-ttperative  treatmi-nt,  a  wiini  yliould  lie  said 
of  certain  operative  incidents  which  occa'«ionalIy  occur,  either  by  accident 
or  intenliuti,  during  the  cimri^e  of  a  mastoid  operation. 

Exposure  o(  I>aru. — It  is  not  uiiconunon,  either  as  a  result  of  necrosis, 
accident,  or  the  intentional  removal  of  diseased  bone,  that  the  (iura  in 
contact  with  the  cerebral  surface  of  the  tegmen  antri  is  exposed.  Unless 
the  dura  it.sclf  is  punctured  <ir  torn,  this  occurrence  need  cause  the  sur- 
gfun  no  anxiety.  An  area  of  exposed  dura  presenting  in  the  mastoid 
wound  is  certainly  a  safer  condition  than  dura  covered  by  doubtful  or 
diseased  bone.  Krum  the  eilges  of  tlie  opening  in  the  cranial  plate  any 
rough  or  sharp  surfact'S  or  point.^  should  be  reuioviHl.  The  <lura  exposed 
through  such  an  openinK,  if  not  itself  Incerateil,  will  usually  be  eoveriHl  by 
healthy  protective  granulations  even  sooner  than  the  adjacent  bone 
surfaces. 

Exposure  of  Sigmoid  Siniu. — Accidental  or  intentional  exposure  of 
the  sigmoid  sinus,  if  its  dural  covering  is  not  injurc<l,  usually  leads  to  no 
untoward  uunsfqucnccs.  Wlicn  a  very  small  surface  of  the  sinus  bas  lieen 
accidentally  exposed,  it  is  safer,  in  the  writer's  opinion,  to  enlarge  the 
opening  to  the  extent  necessary  to  expcee  an  area  at  least  three-eighths  of 
an  inch  wi<ie  by  a  half  inch  long.  This  enabU-.-*  the  surgeon  to  determine 
definitely  that  no  traumatism  of  the  dura  ha.'i  occurred,  and  in  ca.se  of 
subsefiuent  sinus  trouble  provide;^  an  opeiiiiig  which  may  Ije  quickly 
enlarged  to  the  extent  required  for  further  surgical  intervention. 

The  surgical  technic  of  ex]>osing  the  sinus  will  be  given  in  connection 
with  the  surgicfil  treatment  of  Infective  sinus  thrombosis. 

Acci'ictiUil  Ofieniriij  <//  the  Sinus. — An  cjqjiTience  which  probably  comes 
to  every  aural  surgeon  is  that  of  accidentalli'  nicking  or  tearing  the  sinus. 
The  immediate  result  is  naturally  a  very  copious  he-inorrhage.  Blood 
[wurs  into  the  wound  in  a  volume  naturally  disconcerting  to  the  inex- 
perienced surgc<»n.  WluMi  the  bone  covering  the  sinus  is  diseasetl  and 
adhesions  la'tween  the  sinus  and  inner  bone  surface  have  occurred,  injury 
or  tearing  of  the  sinus  wall  may  be  difHcuIt  to  avoid.    It  is  a  unsc  precau- 
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tion,  therefore,  to  have  in  readiness  a  bupply  of  miual!,  tightly-wound  rolls 
of  st-prile  iodoform  gaiixe,  of  the  thickness  and  lenRih  shown  in  Fig.  23.1. 
One  of  tht'se,  tn.ken  up  on  tlio  points  of  an  ordinary  thumb  forcpps,  in 
usually  easily  applied  over  the  bleeding  iwint  and  will  control  the  hemor- 
rhage. If  the  heinorrhjige  is  nut 
eontrolled  by  one  r<jll,  another 
placed  alongside  of  it  usually  will. 
The  gauze  roll  \s  hold  by  an  assist- 
ant upon  the  oprninff  in  the  »inus, 
but  on  no  accmrit  shuaht  he  ftrrced 
into  it,  nor  ta  it  usually  m-ces-iary 
to  compress  the  vessel  so  as  to 
obliterate  its  luioen  or  reduce  it« 
calibre.  Bleeding  having  been 
controlled,  the  assistant  holds  the  gauze  roll  in  posit-ion,  while  the  surgeon 
procepd.1  ralmly  and  syrttxTnatieally  with  his  operation. 

Tire  Element  of  Time  rs  MAsmto  Sukoery. — In  operating  uiKin 
the  mastoid  the  primary  aim  of  a  Rood  surgeon  is  not  speed,  but  the  safety 
of  the  patient  and  conipletiun  of  an  adequate  and  [lerfecl  operation.  On 
the  other  hand,  prolonged  ansesthesia  ia  not  without  riuks,  and  any  unnec- 
ee«ary  delay  is  an  element  of  danger.  Ordinarily  a  simple  mastoid  opera- 
tion should  be  completed  in  a  half  to  three-quarters  of  an  hour,  and  only 
in  a  case  of  exceptional  diffieulty  should  it  excewl  an  himr.  The  skilful 
Burgeon  works  without  apparent  haste,  but  attains  his  result  quickly 
becau.sc  each  thing  he  does  accomplishes  some  essential  step  in  the  op- 
eration. 

This  deliberate  but  effective  time-having  can  bo  attained  only  by  the 
adoption  and  rigid  following  of  some  systematic  plan  of  attack  plus  the 
development  of  a  certain  degree  nf  operative  skill.  If  the  surgeon  begins 
to  remove  the  tip,  leaves  it  to  define  the  sinus  groove,  and  before  this  is 
completed  is  diverted  to  an  attack  upon  the  zygomatic  cells, — in  short,  if 
he  proceeds  with  his  wi)rk  without  system  and  in  haphazard  order, — -he 
may  eventually  complete  a  cnwlitable  operation;  but  progress  is  likely  to 
be  slow,  and  the  chances  that  some  essential  step  will  be  overlooked  are 
increased.  In  diwerilnng  the  lajne  operation,  I  have  therefore  taken  up 
Bcparately  the  successive  steps  in  the  order  which  shoulil  be  observed  by 
the  surgeon. 

Posix>pERATivE  TnKATMENT.-— li\Tiatever  changes  have  occurred  in 
recent,  years  in  the  theory  and  practice  of  mast.oid  surger>'  have  related  to  the 
treatment  of  the  siffl  \taris  rittfier  tlriii  to  the  bone  oiM-rution.  The  gauze- 
packed  njx-n  wrmnd  ha.s  given  place  to  the  partially  closed  wound.  This 
transition,  though  gi-adual  und  in  no  way  sjjectuciUar,  is  of  greater  im- 
portance than  is  generally  realized.  To  the  patient  it  means  a  quucker 
average  recoverv*.  infinitely  less  suflTering  and  a  better  average  eosmctie 
rtsmlt.  It  may  l>e  woilh  white,  therefore,  briefly  to  compare  iJie  two 
metlKKls. 

Open  Wimiut  Method, — Hy  the  oklor  itiethotl,  the  wourid  cavity  on  corn- 
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piption  of  the  operation  was  finnly  packed  with  plain  or  iodoform  gaiiw. 
The  vi&uze  was  n^d  in  suffipit^nt  quiinlity  to  project  Mmew&al  alwvc  the 
iL'Vfl  of  the  Ixirif  cavily,  tlir  rta|)s  l)oing  thus  IwUi  ajjart.  Subsequent  (irca«- 
ing;  while  the  outer  drossing  was  commonly  changed  within  twenty-four 
hours,  the  wound  pai'kiiij;  was  usually  allowed  to  remain  until  the  fourth 
or  fifth  day  afttr  the  0|jera1icm.  When  firsit  removed  it  was  not  uneomtnon 
to  find  a  rleati  wound -.surface  of  piuptically  han*  l«ine.  Thiswa.s  eonsddered 
a  perfectly  satisfactory'  condition.  Subsetjupnily  the  drwwingM  wx»ru  chaofted 
on  alternate  da>T,  the  suetessive  dressing  differing  from  the  first  only  in 
the  fact  that  rather  lews  pn-Niure  wan  ufied. 

Generally  Kix^aklng,  the  ultimate  pesuhs  from  this  treatment  were  fairly 
good.  As  olTsettinK  this  fact,  inuHt  be  mentioned  wrtain  recurring  mis- 
haps which  Eneem  to  have  t)een  more  or  les»  directly  attributable  to  the 
method  employe<l: 

{!)  In  a  fairly  large  percentage  of  cases  ending  in  recover.*,  healing 
waa  unduly  delnyeH,  a  lapse  of  10  tfl  12  weeks  between  operation  and  fioal 
healing  twing  by  no  means  uneomnion. 

(2)  In  a  pro])ortion  of  cases  certainly  larger  than  are  met  with  to-Uay, 
8c«ondar>'  operations  for  removal  of  dinfjuned  imne  ivere  necessarj'. 

(3)  In  a  L'oijsiderable  percentAjte  of  ea--^?!*.  healiuR,  usually  considerably 
(Wayod,  occurretl  with  the  fortnalicm  of  a  pennanent  and  unsightly  de- 
pression behind  the  ear.  This  unfortunate  deformity  ia  comparatively 
rare  to-day. 

Wo  would  now  regard  all  or  any  of  these  miHia]i»  as  logical  re«ult«  of  the 
post-operative  lechnic;  fnr  it  is  clear  that  the  continued  Rauw?  packing 
might  lal  inhibit  the  fonualion  of  the  heallhy  granulations  and  thus  prt*- 
vent  or  retard  recovery;  (b)  inlcrfore  with  the  local  blood  supply,  with  eon- 
sequent  loss  of  vitality  and  osseous  necrosis  at  certain  points;  and  6naJly 
(c)  by  inhibition  of  nonnal  tiswue  repair,  prepare  the  way  for  the  inevitable 
growth  of  integimient  frmn  the  flap  marKins  into  the  wound  ca\*ity,  this 
^ving  ri.se  (o  a  dl-'fiffimng  depi-ession  beliind  the  ear. 

The  genci"al  ten<lency  (luring  tiie  pa.-ft  decade  has  been  away  from  the 
old  plan  of  wide  oi>cn  gauzivpaeked  wouiuls  tuid  toward  more  or  less  closed 
wounds  protected  by  some  form  of  drainage.  Under  favorable  surgical 
conditions,— r.f.,  in  the  ea»*e  of  woutuls  lined  with  a|>pai'eni!y  healthy 
bone  or  in  which  comparatively  small  areas  of  healthy  dura  have  Ihh^u  ex- 
posf'd, — the  melhiHl  employeil  by  moHt  progreasive  surgeon.s  to-Hay  is  alxjut 
as  follows;  the  wound  cavity  is  flushed  \vith  normal  salt  solution  and  can^ 
fully  inspected  to  we  that  no  bone  particles  are  allowed  to  remain.  A  wick 
of  plain  .-^If-rile  gauze,  so  infolded  that  no  llir».'Jids  may  Ix-  left  when  it  is 
withdraw^l,  is  pKiced  in  the  depths  of  the  wound  witli  one  end  at  the  aditus, 
the  other  emerging  at  the  lower  end  of  the  wound.  Over  this  the  flapA  are 
approximated  and  united  throughout  from  the  upper  extremity  of  the 
wound  to  within  half  an  inch  of  its  lower,  or  tip,  end.  This  may  be  dor»e  by 
metal  clips  or,  as  the  writer  prefers,  by  jntcrnj[>ted  silk-worm  gut  sutures. 
The  jniturea  are  carried  preferably  through  the  entire  thickness  of  each  flap 
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»o  as  to  approximate  and  unite  not  only  the  skin,  but  aUo  tht;  periottteiil, 

«tjp»».    Sunh  a  wonnd  prr---«'n1--i  somewhat  the  appt'apanfir  pi-pseutcd    !)>• 

Fift.  236.     A  Rauzr  wit:k  fills  iht*  audi- 
tor}' canal,  the  wholt?  being  proteclt-d  by 

the  iiKual  lar^f^  dn^stnff  of  sterile  frauze. 

The  handaKe  usmnl  by  the  writer  is  (Xiiit- 

fortablp,   does    not    alip,    and    ha-H    the 

appearance  shown  in  Fig.  237 

The  drr^ngs  are  changed  daily.    On 

thp  day  fnllowirift  the  o[wnilion  the  wick 

\s.    withdrawn,  and    a    pad    or  ball   »f 

sterile  cotton  is  pressed  Rently  aj^ainst 

the  lower  wound-«ipeiiinK  U>  liike  up  by 

eapillary  traction  any  surplus  s(?nitn  or 

i*ecretion.    The  vsnck  removed  is  then  re- 

placefl  by  a  snialler  nne  which  is  intro- 

<luoed  only  from  thnie-foiirths  oF  an  ineh 

lo  an  inch  into  the  wound.    Thereaftor 

the   wieks   are  elmnpu<l   at  eaeh   daily 

ilreasing  until  there  is  evidence  that  they 

are  no  lonper  nep<l(!d. 

Dependence  on  the  forepoinR  treatment  is  baaed  on  the  hypothesis  that 

the  first  wick  iised  establishes  a  drain  or'  pathway  of  least  resistance  alonR 

which  pus  or  aerum  eseapefl  as  long  aa 
drainaRe  ii*  neccinsary.  The  smaller 
wiL'ks  x&eA  in  siib8e(]uent  drcsiinRB 
merely  maintain  the  opening  at  the 
lower  end  of  the  suture  line. 

There  arc  two  fairly  reliable  signs 
tiiat  this  treatment  is  proRi-es-'ang 
favorably.  naaneJy,  (1>  progressive 
and  fairly  rapid  return  of  drum 
membrane  and  tyniiianii.*  landmarks 
t(i  a  nonual  apix-amnce;  and  (2)  i)rx»- 
gressive  diminut  ion  of  dLscltarEc  from 
the  opening  in  the  pDst-«ui*icutar 
wound. 

I  would  abandon  this  treatment 
and  open  the  wound  in  any  ciwc  in 
wliieli  llie  tyinpanir  struelui-ew  <lid 
not  within  a  reasonable  time  show 
progref«ive  imi)rovenient.  On  the 
other  hand.  I  might  per)<ii«t  during  a 
consideral)Ie  peritKl  in  spite  of  afnirly 
profuse,  if  diiniiiiAhiog,  po&t-auni;ii- 
iar  diseharge. 
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interpretation  of  Ptut. — It  ia  almost  n  habit  of  mind  to  think  of  pus  as  a. 
danger  symptom  Kinor  it  ahi'ays  intlicatcs  a  focus  of  Jiifttctioii.  present  or  pre- 
existing.  In  rcAlity.pus  per  w  rcprrwnts  danfccr  only  if  confined  or  if  its  secre- 
tion, or  pi'odtictiun.  in  more  rapid  tJiait  il-s  diininatiun.  A  mw  or  Rranulutin^ 
wouud  without  »ecn?tion  U,  of  course,  a  siiruical  imiwrwibitity.  (liven.  there- 
forv.  a  partially  cla'^ed  wound  from  which  we  believe  tiiat  we  have  eliminated 
the  primary  focus  of  infection,  we  need  not  be  too  ready  to  take  alann  at 
a  discharge  which  may  rppresent  only  a  stajtP  in  the  pmcesfi  of  repair. 

I  have  known  wounds  treated  by  this  method  to  have  every  npi)ean»nc8 
of  lieing  practically  heiUcd  within  ten  d8>'».  More  wounds  are  healed  within 
three  to  five  wei^ks.  Some,  for  ono  reasnii  or  anothej,  do  not  proKiras 
satisfactorily,  but  after  separation  of  the  (laps,  there  follows  a  more  rupid 
proce^  of  tie-aliiiK  than  by  (lie  older  method. 

Theoreticttlly  this  plan  of  treatment  seeinK  to  meet  the  foUoning  re- 
quirements: (a)  it  provides  n«iHonable  nnd  nde(|uatc  drninane;  (b)  it 
utilizes  every  uonnal  struct lux-,  Iwne  and  soft  parts  in  the  process  of  repair: 
(c)  it  Mceures  the  tnaximum  vascular  supply  t^  the  parte;  and.  perhaps 
most  imiXJrtant  of  all,  (d)  it  subjects  the  wound  in  (>roceB8  of  rpfmir  to  the 
least  possible  meehanirji!  disturbance. 

Co7iiraindicatiot\8. — That  there  are  eontrairidieaiions  to  this  method  ^om 
without  saying.  As  such  I  would  comaider  suniical  injurie**  to  the  t«iKn)oid 
ainiLs.  ph>'sical  siKtis  of  di^ejise  in  an  exiK>^  sinus  wall,  and  unusual  ex- 
tension of  l>one  iie<'ra'<is. 

Pronounced  constitutional  Rj-mplorns  of  Hcptic  alwtoriition  would  also 
call  for  an  o|)en  wound,  sinoe  in  such  cases  the  sj-stemic  disorder,  and  not 
the  local  lesion,  would  Ix?  the  first  consideration. 

In  iincomplicaled  ciL><es  of  suppui-ative  mastoiditis  the  postof)eruti\'e 
sjmiptoms  arc  a-<ually  not  pronounced ,  Durinj;  the  first  twenty-four  hours. 
— sonii-ttiiiK's  prolonged  to  foriy-oltrlil  liOTm* — tliert?  may  Ix?  motleratc  eleva- 
tion of  temperature,  the  so-cAlled  "  postoperative  temperature. "  In  my  cac- 
perienc(%  this  is  the  exception  rather  than  the  rule.  High  tejnperature,  and 
particularly  continued  hich  teiniwrature.  may  imlicate  retention  of  strert'tion 
or  ptis,  and  would  call  for  opening,  oiul  insiHM'tion  of  thi^  depths,  of  the  wound. 
After  cleansing  the  wound  of  retaineil  pus  or  infecietl  clot,  or  «irreeting 
whatever  condition  may  l>e  at  fault,  the  lips  of  the  wound  may  be  allowed 
to  fall  together,  drainage  Iwing  provided  fur  as  U-fort'  by  a  snudi  wiek. 

What  has  been  said  above  refers  to  the  general  run  of  cased.  Obviouslv. 
there  are  certain  east*  in  which  by  refwon  of  one  or  other  of  W'vernl  eon- 
ditioiu^ — <■-(/.,  surgical  accidents  to  dura  or  sinus  widi,  superlicial  chongis 
in  exposed  dui-a.  unusuidly  wide-spreml  Irone  disease,  etc. — safety  may  call 
for  an  open  «ound.  In  such  cases,  we  now  use  liEhl  packing  witli  sterile 
gauJie  until  the  bone  lyivity  is  lined  throngliont  with  hejilthy  gninulations. 
when  (he  cjuestion  of  hastening  recovery  by  a  plastic  closure  operation  may 
be  taken  into  cnn^Jderation. 

Erjibemnt  OrunuUiironji  .Spriitfjin'j  frmn  Carious  Hone. — If  areas  of  die- 
caned  bono  arc  overlooked  at  tlie  time  of  the  operation,  or  if  the  vitality  of 
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Ibe  bone  in-in  certain  regions  destroyed,  healinR  will  not  take  place,  and  iKe 
need  of  opening  the  wound  viU  .soon  \)c  in  evidence.  The  discaaed 
areas  arc  likely  to  Iw  dilTerentiat^^it  from  surrounding  healthy  struet- 
ures  by  one  or  other  of  two  conditionfi.  i.e.,  either  (a)  the  disejise<i  lx)ne 
is  mufih,  liaif  and  of(cn  devitalized  in  appeamnce;  or  (h)  in  covered  with 
cxulwrant,  flabby  RranulationH.  Theswi  Kmnulatioim  offer  no  rewistance  to 
the  probe,  which  finds  its  way  easily  to  the  underl.ving  rough  surface 
wliieh  is  characteristic  of  carious  Irone.  When  the  diseased  area  is  cir- 
cuni8ml)ed  and  Hniall.  it  may  lie  poKsilile  iindrr  cocainr  to  remove  with  a 
curctte  the  necrotic  Ixjne.  afl^r  which  rapid  healinK  may  take  place.  When, 
however,  one  has  reason  to  lielieve  tliat  postoperative  failure  to  heal  is  due 
to  an  extending  area  of  ncero<^.  tlie  ahort«H(  and  safest  roani  lo  recovery 
is  usually  by  way  of  a  secondary  operation  under  full  ana'stha'<ia. 

Arrested  Ifeftair. — A  posiofieraiivc  condiiion,  of  which  I  Jiave  seen  no 
mention  in  text--book»,  but  with  which  the  f^urneon  liaii  oc(»(tionaIly  to  deal, 
U  characterized  by  the  abortive  (ype  of  Ri-aniilations  which  line  the  l>one 
cavity.  Postoperative  repair  «eents  at  first  lo  follow  a  perfectly-  noniial  and 
favombic  course.  The  bone  cavity  U  won  Hnerl  by  a  layr-r  of  finn  and 
appan-ritly  healthy  (trariiilaliiins.  The  tympanic  condition  shows  piTjpi-es- 
sive  improveincnt,  and  within  a  reasonably  short  period  the  dnmi  mem- 
brane healH.  In  the  [xjstauricular  wound,  however,  the  prcicess  of  repair  ib 
arreslwl.  There  in  little  or  no  pus.  and  in  fact  not  more  secwtion  than  is 
iasepiirable  from  a  Kranulating  wound.  The  Rranidations  them.selves,  though 
of  healthy  appL'araiice,  are  stationary, — i.e.,  the  procesf  of  tissue-buildinu 
Hcomtt  arriwted.  Do  what  we  may  to  increase  the  locjil  blood  supply  and 
thereby  stimulate  a  normal  gntwth  of  new  tissue,  the  aditns  remains  open. 
and  the  postauricular  wnunrl  pei-sist**  as  a  ca^nty  of  vcr>'  considerable  si7,e. 
In  ray  ex]wrience  tliis  (xjiidition — v.t;.,  arre«l«<l  rcimir  without  evidences  of 
oescouB  necrosis — is  almost  invariably  an  expression  of  anaemia  or  of 
HOnie  oilierwise  lowered  constitutional  »tat«. 

The  treatment  offers  an  nltcrnative  Ixilween  two  methods, — viz.,  (a)  we 
may  allow  the  skin  fnmt  the  edge.^  of  the  wound  to  extend  into,  and  line. 
the  wound  cavity,  in  which  case  we  must  prepare  the  patient  for  a  perma- 
nently disfiguring  depression  lichind  the  ear;  or  (b)  we  nmy  clo«e  the 
wound  b>'  a  plastic  oiH^ration.  In  the  writer's  experience  the  latter  has 
been  a  uniformly  successful  procedure.  The  operation  requires  complete 
ansesthesia  and  prepanilion  of  the  o|XTative  field  as  fur  the  original  ojHTa- 
tion.  The  soft  i>art»  are  elevated  from  the  bone  for  a  chslance  of  an  uich 
and  a  half,  or  more,  from  the  posterior  border  of  the  wound.  This  results 
in  a  sort  of  pocket  Ix-tween  the  bone  and  it«t  periosteal  covering.  The 
anterior  flap,  which  has  usually  Ix-comc  strongly  adhercnt  to  the  subjacent 
lH>ne,  is  lifted  from  its  attachments.  The  objtwt  of  these  matia'uvres  is  to 
release  Iwith  the  anterior  and  pastcrior  flaps  of  the  wound.  !v>  that  they 
may  Vie  hrouglit  t«)gt^ther  without  tLMision  aii<i  sutunril.  If  this  rccjuircH 
forcible  traction,  the  [wriosteum  must  be  cle^'ated  from  the  bone  to  a 
greater  diatance  behind  the  car.  This  elevation  of  the  posterior  flap  must 
28 
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be  extended  until  the  edges  of  the  wound  can  be  brought  tofcetber  abso- 
lutely without  tension,  UnlfS8  this  is  done,  the  sutures  will  not  hold, — 
I.e.,  they  will  "sloufth  out."  Usually  the  skin  hats  tn  some  extent  beeome 
infolded  over  tlie  edges  of  the  wound,  and  must  be  dissected  up,  or  cut 
away,  in  or^ler  to  brinii  raw  sarfaces  together.  Tlie  Krunulations  nithiD 
the  ma-stoid  wound  arc  now  removed  with  a  curette  and  the  cavity  alloxved 
to  fill  with  blood.  The  prepared  lips  of  the  wound  axe  now  brought  ti^- 
Rether  and  united  by  inlrrnipted  silkworm-put  sutures,  except  at  the  lower 
end  of  the  wound.  Here  a  niiruite  khuzc  drain  t.s  introduced  to  a  distance  of 
not  more  than  a  half  inch.  A  large  protective  dressing  of  sterile  gause  is 
then  applied.  From  the  day  of  the  operation,  the  dres.sings  .ihould  be 
changed  daily.  On  the  day  after  the  ojieratiun,  removal  of  the  wick  from 
the  lower  end  of  the  wound  it*  followed  by  the  escape  of  a  eoDiniderable 
r|uantity  of  serum.  Very  gentle  i)ressure  over  the  suture  line  serves  to 
further  rid  the  wound  of  wrum  Keeking  escape.  A  wick  similar  to  the  one 
removinl  is  ttu-ii  inlrodueeil.  This  is  removed  on  the  following  day,  after 
which,  aa  a  rule,  no  wick  should  be  introduced.  The  »ulure»  are  usually 
removed  on  the  tiftli  or  sixth  day.  and  a  day  or  two  later  all  drcKiings  are 
discontinued. 

In  my  experience,  this  procedure  has  been  invariably  sucressful  in 
prrperly  selected  cases. — one  indication  of  its  suitability  being  a  drum 
membrane  and  tympanum  which  have  practically  regaine<i  their  normal 
ctunlittim. 

Ajs  particularly  typical  examples  of  this  class,  I  may  cite  two  of  my  own 
cases, — one  that  of  a  chlorolic  pchool-pirl  of  sixteen,  the  other  an  old 
gentleman  of  sixty-seven  years.  Neither  of  these  patients  would  have 
looked  amiably  ufion  the  suf^estion  of  a  large  permanent  depression  be- 
hind the  ear.  In  both  the  bluod  examination  shoived  a  markedly  reduced 
pcreenTagt-  of  hn-moglobin.  In  each  case  the  plastic  operation  wa.*  un- 
dertaken only  after  months  of  effort  to  stimulate  sluggish,  but  otherwi.se 
healthy,  grnnnlations  to  more  vigorous  growth.  The  opiTfltion  in  each 
case  was  fi)lli»wed  by  healing  within  a  wm-k,  without  any  disfiguring  depres- 
sion.   Recovery  has  been  permanent  in  each  case. 

Before  leaving  the  subject  of  the  mitatoid  operation,  I  wish  to  say  a 
word  as  to  the  treatment  of  the  tympanum  both  at  the  time  of,  and  fol- 
lowing, the  operation.  If  the  opening  in  the  drum-head  is  not  sufficient 
to  provide  free  drainage,  it  is  safer  to  reinci.-ie  it  at  the  lime  of  the 
operation.  At  each  change  of  drcsfiings,  the  ear  should  bo  thoroughly 
cleant^d  of  pus,  and  dried,  and  the  canal  packed  with  sterile  gauxe. 
Rapid  improvement  in  the  condition  of  the  middle  ear,  with  early  heat- 
ing of  the  drum  membrane,  usually  foretells  a  fairly  rapid  healing  of  the 
mastoitl  wound.  Lack  of  care  in  keeping  the  canal  free  of  pus  is  probably 
a  cause  of  failure,  and  certainly  of  delayed  hcahng,  in  a  certain  percentage 
of  cases. 

The  '■Blood-clot  Operation"  (Blakr,  Rrik). — The  uj*e  of  the 
blood-clot  to  promote  early  filling  of  the  so-called  dead  space  of  the  mastoid 
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wouud,  and  iiicidpntaUy  to  obtain  primar>'  heaUng  of  the  outer  wound,  has 
added  an  interesting  and  instnittive  chapter  to  our  knowledge  of  mastoid 
surgery.  Sinc«  thn  ixme  operation  dors  not  differ  from  that  in  which  the 
open  method  of  after-treatnu'nt.  is  uMfil,  tht'  whole  prtieedure  may  he 
described  rather  briefly. 

The  pre[)araIion  of  the  patient — i.e.,  operative  field — ih  exactly  as 
described  for  the  older  method.  The  drum  membrane,  even  thouRh  show- 
ing a  fairly  large  perforation,  U  reinciaed  in  order  to  provide  the  freest 
possible  drainuge  from  the  tympanum.  The  postaurJcular  incisiua  through 
the  soft  parts  differs  from  that  used  in  the  regular  operation  in  being 
placed  a  little  further  behind  the  postauricular  attachment, — i.e.,  it  com- 
mences at  or  below  the  tip  and  is  carried  upward  following  a  cur\'iHnear 
direction  parallel  with,  but  a  half  inch  iK'httuI,  the  attachment  of  the  auricle. 
Especial  tare  ?=liould  be  taken  not  to  injure  tlie  periosteum.  Cnles*  alwo- 
iutely  called  for,  the  supplementary  horizontal  incision  should  he  omitted, 
and,  a»  the  primarj-  incision  is  a  quarter  of  an  inch  further  back, — r'.e., 
from  the  auricular  attachment, — this  a<lditional  space  is  available  for  the 
bom-  operation. 

When  the  hone  operation  is  completed,  the  cavity  is  washed  out  with 
iiornial  salt  solution,  dried,  and  then  allowed  U>  fill  with  blond.  The  an- 
terior aiul  poateriur  flaps  (soft  parts)  are  then  brought  together,  the  e<lKe8 
carefully  approximated,  and  held  by  interrupted  sutures  of  silkworm  gut. 
In  this  way  the  wound  is  entirely  closed  except  at  the  lower  end,  which  is 
left  open.  "The  lower  portion  should  l>e  left  free  for  serous  outflow,  and 
this  outflow  should  Ik?  BASurcd  at  each  subsequent  dressing"  (Rlnke). 
Over  this  a  large  protective  dressing  of  sterile  gauze  is  applied. 

The  iHJstoperalive  treatment  consists  chiefly  of  daily  changes  of  the 
protective  dre»«ing,  strict  care  being  observed  to  do  nothing  which  might 
carry  infection  into  the  wound.  The  stitches  are  remu\'ed  in  from  five 
to  Seven  t^ays.  In  favorable  cases  the  wound,  uo  far  as  further  care  is 
require<l,  may  havoevery  appearance  of  being  quite  healed  in  less  than  two 
weeks  from  the  time  of  operation. 

The  fftctjs  which  lis  advocates  urge  in  favor  of  the  adoption  of  this 
operation  may  l>e  stated  as  billows: 

1.  The  blood-clot  itself  has  been  proved  to  pos.'iess  a  decided  bactericidal 
property;  and  thi^  is  depended  upon  to  counteract  any  germs  left  in  the 
mastoicl  wound,  and  to  prevent  reinfection. 

2.  In  surgical  diseases  and  injuries  of  the  long  bunes  the  use  of  the 
blood-clct  has  provided  a  reticulum  or  scaffulding  upon  which  the  new 
tisRUCA  have  seized,— the  clot  Iweoming  quickly  organized  and  finally 
converted  into  permanent  o^seous  tisfue.  The  cavity  resulting  from  the 
mastoid  operation  is  regarded  as  providing  a  favorable  field  for  this  con- 
servative process. 

3.  In  actual  experience  a  large  proportion  of  the  coses  operated  upon 
by  this  method  are  said  to  have  lieen  successful. 

4.  When  the  blood-clot  method  is  successful,  the  patient  is  saved  much 
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pOBtopcralive  pain  and  dii^comfort,  and,  in  the  case  of  wage-oarnen,  the 
loss  of  time  from  work  is  only  a  small  fraction  of  the  postoperative  period 
by  the  opt'ii  mcthwi. 

Ak  to  the  danfEor  of  the  closed  wound  in  cases  in  which  postoperative 
infection  occurs,  Reik  holds  tlmt  a  rcmaininR  focus  of  infection  will  involve 
the  clot  itm-lf  sooner  timn  normal  living  tissues,  and  thai  "the  natural 
tendency,  when  a  ttufficienl  amount  of  septic  material  lias  been  left  in  the 
wound  tct  interfere  with  natural  healing,  is  toward  destruction  of  the  dot 
and  eonw^uent  breaking  down  of  the  wound  margins;  hence  the  daugi'ni  to 
life  are  purely  h.x-pothetiral." 

Ah  to  the  eases  in  which  the  elot  becomes  infected,  Blako  sa>'s,  "The 
persistence  of  the  b!oo<l-clot  duriuR  the  period  of  its  protective  viabilHy 
only,  even  though  it  then  breaks  down  and  comes  away  entirely,  rnaulta  in 
the  formation  of  fi>undation  eranulomata,  which  are  a  hasw  for  sulrsequent 
repair,  with  speedier  and  more  s.atisfHctory  r<^ult.s  in  healing  than  are 
obtainable  when  the  wound  is  dry-packed  from  the  beginning." 

In  the  writer's  view,  the  chief  objection  to  the  adoption  of  the  blood- 
clot  methwl  is  tlmt  in  eases  of  severe  tympanic  infcetian  we  are  obliged  to 
assume  a  postoperative  escape  of  pus  from  the  vault  bnekward  through 
the  aditu-s  into  the  space  formerly  constituting  the  antrum.  Even  if  this 
doee  not  result  in  |)ustoperative  reinfection  of  the  entire  wound,  we  are 
depriveil  of  the  use  of  the  aditus  aa  a  means  of  draining  the  vault.  In 
operating  by  the  open  method  I  IwHeve  that  the  usually  rapid  healing  of 
the  tympanic  lesion  is  due  very  largely  to  |H>stop<>rative  drainage  through 
the  aditui*.  The  blood'clot  ojx'ration  sacrifices  this  advantage.  I  should, 
tlierefore,  exjK'et  tympanic  resolution  to  Ije  slower  and  less  certain  when 
the  wound  is  e!i»*ed  at  the  time  of  o{>eration  than  when  the  open  nu'thtxl 
is  employed,  Tlukse  interested  in  the  blood-clot  operation  are  referre<l 
to  the  palmers  mentioned  below.* 

SUKOICAL  TREATMENT  OF   fHRONlC  MmOLE-EAR  RtTP ('RATION. 

Radical  Milstoid  Operation;  Schwa rtzc-SUtcke  Operation. —  De6- 
niti(m:  To  otologists  everywheri'  the  term  'nuiintl  ojHrraiion''  stgmfHK 
an  ojwrntion  which  aims  to  n-tieve  chronic  middle-ear  suppuration  by  the 
conversion  of  the  middle  ear,  antrum,  and  any  diaeased  spiices  within  (be 
mastoid  into  a  single  ravity,  which  is  primarily  drained  through  the  n- 
tenial  auditory  meatus,  and  ultimately  lined  by  integument  citntinuous 
with  that  of  the  memltranous  canal.  With  complete  epidermizntion,  all 
mucopurulent  discharge  ct^ases. 

*  Blftlte.  C.  J.:  The  Value  of  the  Blood-riot  aa  a  Primary  DrrMkne  in  Muioid  Oprr- 
atioM,  rvftd  al  tliv  Toroulo  uivrtiug  uf  llit?  Britbih  Mp(iic»l  AinociatJon.  I90B. 

It«ik,  H.  O.:  The  illoaxl-chrt  Drmwinfc  in  M»slniilmrtotnT,  CViaiidcm]  Pfaynak^ 
cally,  Jour.  .VmMirtui  Medical  .\wwrijition,  .Mitrrh  31,  I90ft. 

Reik.  H.  <).:  Some  Forui  and  Fi|curc«  rrtiiting  to  thr  Biood^dot  Drtanng  in  Boor 
Suntcry,  Tnuu.  .\nieriNUi  Ololninral  S4>riMy,  IfKM. 

Hpraguc,  P.  B.:  The  Blood-clot  Mettwd  of  Wound  Hepair  in  Aural  fkuweiy,  nt 
L&ryngoMope,  St.  Louia,  September,  1906. 
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Tbe  indications  for  the  radical  operation  have  alreaJy  bei^n  stated 
(pof^  216  to  217)  and  need  not  be  repeated  here.  The  writer  wishes,  how- 
ever, to  reiterate  the  great  itiiportmice  not  only  of  making  a  ihurouRh 
ph.vMcal  examination  of  the  ear,  but  also  of  t<-ntinK  carefully  the  patienfg 
hearing  power,  and  also  the  functional  fkjunthiofs  of  the  statie  or  VMtihular 
apparatus.  The  demonstration  of  fairly  acute  hearing  power  should 
certainly  be  weighe<i  earefuliy  in  considering  the  advisaWHty  of  an  opera- 
tion which  sometinH'S  inflnenres  the  hearing  unfavorahly;  and  the  evidence 
of  a  diffa-ip  i^uppurative  lesion  of  the  labjTinth,  even  thouKh  all  active 
symptoms  may  have  long  i^ince  Hubi>i(led.  is  recognized  as  a  eimtra-indica- 
tioH  to  the  radical  operation,  unless  we  are  jui:ttified  in  operating  at  the 
SA.ne  time  upon  the  infeet-ed  lahjTinth. 

pBEl'Ail-MlON  OF  TtiE  pATrKNT. — The  method  of  preparing  the  operative 
field  has  alrea<ly  lieen  descrihed.  After  the  side  of  thf  hea<l  hits  been 
8have<l,  the  auditory  canal  should  be  wiped  out,  then  filled  with  peroxide  of 
hydro(?en,  and  finally  irrigated  with  a  I  in  201X1  solution  of  bichloride  erf 
mercury.  It  is  then  packed  rather  firmly  with  a  strip  of  plain  storilo 
:auze.  The  cleansinK  and  sterilization  of  the  auricle  and  the  shaved  area 
itehind  it  are  ciurted  out  by  exactly  the  same  method  as  for  the  simpler 
maKtoid  operation. 

The  incision  licgins  below  at  the  tip  and  follo^va  a  curvilinear  dircc> 
tion  iK'hind  the  ear  to  a  point  above  the  upper  attachment  of  the  auricle, 
its  centre  iM'ing  five-4'iphfhs  of  an 
inch  behind  thepostauricular  attach- 
cnt  (Fig.  238).  From  the  tip  to 
.the  temporal  ridge  thtu  incision 
should  divide  all  tbt-<iiert  down  to  the 
bone,  while  above  the  temporal  ridge 
it  may  reach  only  the  temporal 
faHcia, — i.e.,  It  )»  not  npce»w»ry  that 
t  should  include  the  tempural  mus- 
cle. In  elevating  the  anterior  flai> 
thuH  funned,  great  care  should  he 
taken  not  to  tear  or  mutilate  the 
periosteum  which,  it  must  be  re- 
membered, is  destined  to  form  the 
outer  wall  of  the  cax-tty  proposefl  by 
the  oiK'ration.  Rirhardi^  ha.s  called 
attention  to  the  following  advan- 
tages of  a  very  wide  anterior  Hap,^ 
vi«.,  (a)  when  the  posterior  wound 
is  closed,  the  suture  line  will  lie  be- 
hind the  posterior  margin  of  the  excavation  and  have,  therefore,  the  firm 
support  of  the  mastoid  cortex;  (bj  the  outer  wall  of  the  Ixjne  cavity  will 
be  forme<l  by  an  urdinikeii  surfaire  of  periosteum,  whcreaw,  with  a  i)ritnary 
linciHion  close  to  the  auricular  attachment,  the  suture  line  would  form  part 
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of  the  out^r  wall  of  the  bone  ca\'ity  anH  KranuIatioii.<i  forming  tbore  might 
project  into  it  and  intcrfen-  matprially  with  final  healing. 

The  anTerior  flap  is  elevaletl  and  puslied  forward  so  as  to  expose  a 
larRe  part  of  the  outer  rim  of  the  Umy  meatus. — i.e.,  ])u«ierior,  superior, 
and  inferior  aspects.  The  nieml)rano-i'artilu(dnuu»  meatus  is  at  tbc  same 
time  cf>mpletcly  aeparatwl  from  the  posterior  wall  of  the  hony  meatus 
by  moans  of  a  narrow,  eurved  pi^riijsieal  elevator.  The  ^ucKesttion  of 
Stacke,  that  the  inner  end  of  the  membranous  canai  wall-  i.r.,  near  the 
attachmeut  of  the  drum  mumbrane— be  cut  through  with  an  uugular 
knife,  is  quite  iinneceasar>',  since  the  membranous  canat  tears  amy 
easily  at  this  point  and  with  le^  lraumatit>ni  than  would  he  caused 
by  the  knife. 

When  the  radical  operation  is  not  successful,  it^  failure  is  usually  a 
result  cither  of  postufXTative  neglect  or  of  the  surgeon's  neglect  ur  omi»- 
gion  of  aome  apparently  niinnr  teohniral  point  during  the  ojieration.  In 
desrriliing  these  essential  details,  we  nhall  take  up  separately  the  8t]cce»«ive 
Kteiia  of  the  0|>erfttion  in  the  order  in  which  they  occur  in  ihe  actual 
operation. 

I.  Ittmoi<al  nf  the  Outer  XValt  of  the  Antrum  (Fig.  230). — Generally 
sfieakinn,  it  in  safer — anr]  certainly  for  the  beginner — to  open  the  antrum 
before  attempting  to  remove  the  posterior  wall  of  the  l>ony  nieatufi.  Kor 
this  pnrposr-,  the  goufte  (Fig.  211)  is  the  safest  as  well  as  thr  most  con- 
venient instrument.  The  initial  removal  of  cortex  is  indicated  by  the 
excavation  in  Fig.  230.  The  gouge  U  made  to  enter  the  bone  just  abovii 
and  behind  the  supranieatal  i^\mu\  and.  being  carefully  guidtHl  along  the 
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anterior  border  of  the  mastoid,  removes  a  layer  of  hone  not  more  than  an 
eighth  of  an  inch  in  tliiekness.  L'sually  in  cai<es  of  long-etanding  middle- 
ear  sujipuration,  the  cortex  it?  verj'  thick,  and  it  is  necessary  to  remove 
several  layers  of  bone  before  the  interior  of  the  ma.Htoiil  is  reached.  By 
hugging  the  poaterior  canal  wall,  and  very  gradually  deepening  the  narrow 
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excavation  thus  outlined,  we  ininimize  the  dangnr  of  injury  to  the  sig- 
moid Mnuji.  If,  in  rcmoviuK  the  cort^-x,  pftrt  of  the  outer  marKin  of  the 
posterior  I'JiiKiI  wall  is  shaved  off,  this  docs  no  hiinn,  and  simply  iintici- 
pate?  the  next  step  of  the  operation.  As  mvn  as  the  exposure  of  diploic 
tissue  or  pneumatic  spaces  shows  that  we  have  entered  the  mastoid,  we 
should  dei'pen  Ihif  space  by  means  of  a  curette,  kepping  its 
cuttinK  edge  at  first  directed  somewhat  forward  and  curet- 
tiitg  ill  the  direction  of  the  puntcrior  canal  wall  rather  than 
backward,  t'sinj;  the  instrument*  in  this  way,  wc  are  not 
likely  to  injure  the  sigmoid  sinus,  even  should  its  course  lie 
far  fonvard  in  the  anterior  half  of  the  mastoid.  When  we 
have  removed  the  celhilar  tissue  corresponding  to  the  first 
opening  in  the  cortex,  it  if*  w<']l  to  ejcplore  the  boundaries  of 
this  excavation  by  means  of  a  siK-er  probe,  the  end  of  which 
has  been  bent  almost  at  riglit  anitlev  with  the  fihaft.  By  thia 
means  we  may  obtain  the  following  data.^viz.:  (a)  If  its 
lient  extremity  fiiido  a  pH^age  or  opening  leading  fmm  the 
upper  end  of  the  excavation  forward  into  the  tympanic 
vault,  we  know  that  we  have  entered  the  antrum;  (b)  by 
passing  it  directly  upward,  we  ascertain  the  height  or  level 
of  the  tegmen  antri;  and  (c)  by  pa.-*sing  it  backward  beneath 
the  cortex,  should  a  spaee  here  exist,  wc  may  determine  the 
extent  of  overhanging  cortex  to  he  removed  in  this,  direction. 
It  may  be  that  this  use  of  the  prol>e  will  show  the  exc-ava- 
tion  to  extend  beucatli  the  cortex  to  the  extent  shown  by 
the  dotted  lines  in  Fig.  239.  The  cortex  must  then  he  re- 
moved up  to  the  limits  so  outlined.  This  additional  removal 
of  bone  completes  the  first  stage  of  the  operation,  and  leaves 
a  Ijone  excavation  somewhat  resembling  that  shown  by 
Fig.  240. 

II,  Ifemmal  of  Ihe  Fvsterior  Cnriui   WaU. — The  outer  two- 
thirdi*  of  the  posterior  canal  wall,  having  no  important  sur- 
gical  relations,    may   be   removed    rather    rapidly.     At   the 
start.  We  may  save  time  and  prepare  the  way  for  the  chisel 
by  biting  <»it  a  wnlge-shajted  segment  with  a  rongeur.     In 
using  the  rongeur  we  f^hould  remove  the  bone  as  nearly  as 
pos.sible  along   its  fltlachment  to  the  roof.     After  removing 
the  outer  half  in  this  way,  the  chisel  is  by  far  the  safer  in- 
strument.    The  remaining  portion  is  now  dealt  with  in  the 
following  way:    With   a  Jansen   elusel    (Fig.   211),    the  rough 
upper  aiargin  left  by  the  rongeur  is  chiselled  away  from  the   c\^\'. 
roof  iu  thin  vertical  layers  to  the  depth  removed  by  the  ron- 
geur.   The  chisel  is  now  used  to  lower  the  canal  wall  from  without  in- 
ward,^ — beginning  below  and  cutting  in  thin  layers  upward  and  inward 
toward  the  roof.    By  using  the  chisel  alternately  along  its  outer  margin 
and  along  the  line  of  it«  attachment  to  the  roof,  the  posterosuperior  canal 
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FiU.  241'  —  RailirnI  cijwdtliiin ;  a,  nliallov 
"bfidim"  lorni(i(3  '<>'  iunni  marcin  of  pnatr-iu- 
nipwtor  r-uial  nail;  b,  rcinutubg  lower  halt 
of  poalcrior  caoal  wall. 


wall  is  soon  reilucpd  to  the  narrow  inner  rim,  or  briclpp,  ithon-n  in  Fig. 
242.  By  this  use  of  the  chisel, — i.e.,  aloim  its  attacliincnt  to  tbu  riwf. — 
the  thinnest  portion  of  the  resultiriK  inner  nuirRin,  or  "bridBp"  (a),  is 

placi-d  high  in  the  tympanum, — *>., 
abov<j  the  level  of  the  horizontal  por- 
tion of  the  fnrial  canal.  l*p  to  thi.< 
ftafTC  of  tiip  operation  tlie  lt>\yer  half 
of  the  pwlprior  rannl  wall  (h)  han 
Iwi-n  lowcreci  only  In  nKxIerute  desrec, 
aiul  certainly  not  sufficiently  to  en- 
(Ittn^er  the  dcscendinR  portion  of  tbr 
facial  canal  which  lies  beneath. 

Tho  removal  of  the  remaining  rim 
{►f  the  posterofluperior  canal  wall  pre- 
sents some  diffictilly  to  the  beKinner 
on  acetnnit  of  fhe  danger  of  injury  to 
tite  Ix'iid  of  the  fueiul  canal  and  hori- 
zontal Bemicircular  canal  which  lie 
beneath.  While  the  experienced  aural 
ntr||i:eon  ha»  little  diffirully  in  diiidinic 
tlic  hridjie  with  a  ehiisel  held  firmly 
against  its  highest  point,  it  is  an  instrument  which  must  be  haii<tled  nith 
care.  Kdrner  uses  a  slender-bladed  rongeur  which  removes  the  upper  end 
of  the  bridge  l)y  a  i^iii^ile  bite.  RichardH  believes  that  a  i^mall  curette. 
introduced  beneath  the  bridge  from  t>fliiiid  and  pre«8e<l  firmly  against  it* 
upper  attachment,  is  the  safest  instrument  for  this  stage  of  the  operation. 
It  is  a  safe  method  only  when  the  inner  segment  has  lavn  previously 
reduced  to  an  extremely  thin  rim  of  Iwne.  The  writer  some  years  at'* 
invented  a  Hiweial  forn-ps  (Fig.  2rA)),  in  ronneetion  with  which  he  detsrrilifii 
a  method  of  removiiiK  the  posterior  canal  wall  which  eliminates  cumpletelt' 
the  danger  of  injury  to  the  facial  nerve  or  horizontal  semicircular  canal. 
This  method  will  l>e  referred  to  later  in  connection  with  anatomical  coo- 
ditions  for  which  it  may  l>c  of  special  value.  With  a  larger  experietuv, 
the  writer  is  inclineil  to  believe  that  with  the  avtTage  run  of  lempiral  bnort 
the  work  can  be  done  quite  safely  by  the  carfful  iime  of  either  ronpwr, 
chisel,  or  curette,  according  to  the  skill  of  the  individual  in  Ihe  use  of  one 
or  other  of  thiwe  inntruinentti. 

Iliv  mi'th<«l  usually  employed  by  the  UTiter  is  as  follows:  Tlie  n- 
mnining  inner  margin  of  tlie  {losterwupi-riur  canal  wall  having  bran 
reduced  to  a  delicate  bridge  of  Ixiiie  having  only  a  slender  attuchnMOt 
above  to  the  roof,  a  email  straight-edged  ehls<>l  is  applie<l  at  this  poiol 
— I.C.,  hugging  the  roof — and  the  hione  divtdetl  by  a  very  slight  tap  of  lli» 
mallet.  The  slightest  tap  \a  all  that  is  re<iuirf<l,  the  horicontal  Mm* 
circular  canal  being  endangered  by  a  too  vignrrniFi  blow.  The  faou 
having  been  thus  divided  abovi?,  a  »m&]\  curette  is  intro<luci'd  from  behind 
beneath  the  bridge,  which  is  then  lifted  from  its  lower  attachment^  rixMiU 
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u(  "IiiIiIkc"  lortnvA  tiy  iioalrrotuiirrinr  <-*iikl 
vntl:  a,  roof  of  bony  nte>tu«;  b,  Iwul  (pur. 
lorm«t  by  rtmtinliiK  kiww  ball  of  poauflar 
ci>anl  n<t;    e.  doiitd   liufi   iiidi»uog   couTM 


this  not  have  hpt!i»  completely  fracture*!.  Removal  of  the  bridge  com- 
pletes the  second  stage  of  the  operation,  and  leaves  a  caWty  similar  to 
that  j-htmii  by  Fig.  24;j. 

III.  Hiimmil  of  the  Roof  of  the  Mealxts. — The  postcrosHperior  canal 
wuU  having  been  removtil,  we  should  turn  our  altentiou  to  the  plate  of 
buDe  forming  the  roof  of  the  meatus 
fl'lR.  24.?).  This  should  l>e  so  thdr- 
oiighly  rt^moved  as  to  bring  the  roof 
of  the  vault  and  the  superior  wall  of 
the  bony  meatus  into  a  eontinuoudy 
even  or  unbroken  surfare.  Tliis  may 
be  done  with  a  sharp  bone  curette, — 
either  the  Uiehards  instrument  or  the 
ordinary  i^harp  spoon  curette,—  whifh 
removes  the  bone  quickly  from  within 
outward.  This  part  of  the  operation 
is  of  considerable  iinporliuice,  wnce  a 
ricini'  of  lx>ne  &e|)araIinK  the  rouf  of 
the  attic  from  that  of  the  bony  canal 
provides  an  unfavorable  surface  for 
epidermixatton,  and  leaves  an  angular 
space  at  the  junction  of  the  roof  and 
outer  w.a]l  of  the  vault  in  which  per- 
sistent granulations  are  hkely  to  form. 

IV'.  Prdimimmj  Curdtage  of  the  Tymjtanum. — If  the  malleus  and 
incus  have  escaped  destruction,  it  may  be  an  easy  mutter  at  this  stnjie  of 
the  operaljtm  to  remuve  them  with  a  tympanic  forceps.  In  many  cases, 
however,  they  have  undergone  complete  or  partial  disintegration.  Again, 
the  necrotic  remnants  of  the  two  larger  ossicles  may  bo  hidden  from  view 
beneath  mn.'weg  of  exuberant  granulations  practically  filling  the  atrium 
and  hypntyinpaiiic  sfMW*e.  (n  ri'inoviiig  such  ubsiruetive  masses  wjme  care 
is  necessary  to  insure  agaiust  two  particularly  serious  accidents*, — viz., 
(a)  injury  to  the  horizontal  portion  of  the  facial  canal,  and  (b)  rupture  or 
tearing  of  the  capsular  ligament  which  holds  the  sta[>cs  within  the  oval 
window.  The  latter  accident  ha.s  been  the  cause  of  nmrc  than  one  fatal 
case  of  purulent  leptomeningitis.  The  curette,  having  been  introduced 
above  and  liehind  the  obstructing  ma-ss,  its  edge  should  not  touch  or  engage 
the  inner  tjTnpatiic  wall, — the  granulations  being  crowiled  downward 
against  the  floor  of  the  hypotympanic  space  and  thence  swept  out  into  the 
canal.  We  may  then  remove  more  thoroughly  the  remaining  granula- 
tions,— 1".«.,  fn»m  the  fit>or  of  the  hypotjTUpanic  space,  the  region  of  the 
Kustaehian  orifice,  etc.,— particular  caution  being  otwcrved,  however,  in 
using  the  curette  in  the  neighborhood  of  the  facial  canal  and  niche  of  the 
oval  window. 

V.  Reduction  of  Rnlge  Rt^iTt^erding  LtrwfT  Half  of  Posterior  Canal  Wall. 
— The  next  stop  is  the  removal  of  the  bony  spur  left  by  the  lower  half  of 
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the  posterior  canal  wall.  Thin  ik  rwmrtiuiFS  spoken  of  as  "  the  facial  spur," 
a  term  which  for  eonvonicnce  of  d(scription  sball  be  employed  here.  Our 
Kuide  to  AiuTsicaJ  safety  in  this  refpon  is  the  bend  of  ihe  facial  canal  (Fir. 
343).  Kunnintc  more  or  less  horizontally  acro«8  the  inuer  tympanic  wall, 
thn  canal  is  indicated  by  a  linear  ridRe  which  passes  backward  al>ove  the 
cn'al  window,  Iwhind  which  it  di-^appears  Ijewath  the  upper  cxtreinityof 
the  facial  spur.  Beneath  the  apex  of  this  spur  the  facial  canal  bonda 
downwnrd,  and  thence  descends  almost  vertically  to  its  termination  in  the 
stylomastoid  foramen.    The  facial  spur  may  therefore  be  safely  lowered 
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M  a  di»cl  CQbUDUaUon  of  t.lie  facial  ti'itX. 


above  until  it  has  the  appearance  of  being  a  continuation  of  the  ridge 
represptitinp;  the  horizontiil  portion  of  ihc  facial  cinnl.  The  bend  of  the 
facial  ciinal  is  also  our  chief  surgicsil  guiile  a«  to  the  course  of  tlic  descend- 
ing portion  of  the  facial  nerve,  for  below  the  bend  of  the  canal  its  direction 
is  almost  vt-rtitially  downward.  The  fat-ial  nerve  lies,  therefore,  rather 
superfieinlly  beneath  the  upjK'r  extremity  of  the  facial  spur,  but  is  very 
deeply  sitiia*^  beriejith  its  lower  part. 

The  actual  work  of  roducinR  the  lower  half  of  the  posterior  canal  wall 
maybe  done  a^  folI(iu-5i:  With  a  strnijiiht-edged  chi.sfl  the  bone  is  removed 
in  successive  layers  from  bolow  upward.    The  first  one  or  two  layers  of 
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bone  removed  may  he  rather  thick  belnw,  where  we  know  the  nerve  to 
be  deeply  placed  benenth  our  point  of  attack.  After  this,  howt^ver,  we 
should  ket'p  constantly  in  mind  the  direction  and  course  of  the  facial 
cnnal,  making  ruir  removal  of  hone  only  in  very  thin  layers,  and  as  nearly 
as  posHible  parallel  with  the  (Mjurse  of  the  nen-e.  That  is  to  say,  if  the 
chiaei  is  made  to  cut  in  a  direction  at  right  angles  to  the  course  of  the 
canal,  Itie  nerve  may  he  completely  severed,  with  consequent  permanent 
paralysi?!.  When  the  ridRe  has  been  reduced  approxim;atc!y  to  the  dimen- 
sions we  wish  it  to  assume,  it  is  safer  to  lay  aside  mallet  and  chisel,  and 
complete  the  work  with  a  bone  curette.  With  a  curette  of  fairly  large 
sixe,  we  may  remove  any  rough  surfaces  and  at  the  same  time  lower 
the  ridge  gradually  to  the  desired  extent.  While  this  work  is  in  prog- 
ress the  antesthetist  should  con.ttantly  watch  the  face  and  immediately 
notify  the  surgeon  of  any  facial  twitching  which  may  indicate  that  the 
nerve  has  been  mechanicHliy  irritated.  When  this  work  is  complete, 
the  hone  cavity  should  have  somewhat  the  appearance  of  that  shown 
in  Fig.  244. 

Failure  to  deal  adequately  with  the  facial  spur  leaves  a  vertical  promi- 
nence, or  ridge,  which  mure  or  less  bars  the  way  to  the  posterior  em)  of 
the  bone  cavity,  leaving  there  a  t-pace  not  easily  reached  or  cared  for  dur- 
ing the  period  of  posHipcrative  Ircafmrnl. 

'  VI.  liemovfil  of  Ouier  WaU  of  Hij}}t>i]fmpnnic  Space. — In  Fig.  245  the 
hard,  dense  bone  of  the  floor  of  the  meatus  i?  shown  in  striking  contrast 
with  the  rough  depression  consti- 
tuting the  tlooT  of  the  tympanum. 
The  hypotynipanic  space  fre- 
quently contains  a  considerable 
amount  of  diploic  tissue.  This 
diploic  tissue  must  be  scr8pe<l 
out  and  the  inner  margin  of  the 
floor  of  the  nieatu.'i  removi'd  witli 
a  curette.  The  floor  of  the  tym- 
panum and  contiguoutt  jiortiun  of 
tbe  floor  of  the  canal  mui>:t  then 
be  scraped  to  a  smooth  or  un- 
broken surface,  When  this  part 
of  the  o[ieration  in  neglected,  the 
hypolympanic  floor  frequently  be- 
comes the  seat  of  persistent  granulations  which  prevent  heftliiig  and  resist 
all  therapeutic  iiifusun's  short  of  a  secondary  operation. 

VII.  Curettemerit  of  the  EitMachinn  Onfitv. — The  next  Step  of  the 
operation  is  the  very  thorough  curetting  of  the  KuatHuhian  orifice.  Here 
ahiioet  invariably  in  chronic  middle-ear  suppuration  is  found  a  diseased 
mucosa.  Very  frequently  the  tube  is  blocked  by  exulwrant  granutaUoiis 
and  it  may  be  the  seat  of  osseous  necrosis.  The  treatment  is  u  careful 
and  thorough  curettement.    The  anterior  wall  of  the  tympanum  merges 
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rentriLlly  inin  the  hmnoI-stiape<l  mouth  of  the  bony  tube. 
Into  tlii!«  a  small  curette  may  W-  introduced  for  somi;  di^ 
tance,— /.e.,  5  or  6  niiti.  The  email  rinK  curette  shown  in 
Fig.  246  is  provided  with  »liarp  edgit^  and  is  well  adapted  fur 
this  work.  AfU-r  removiiig  any  nituwes  of  (traoulation  tissue, 
the  various  wnlLs  of  the  tube  are  senlly  scraped  until  the 
curette  encounters  smouth  bare  bone  in  all  directions.  Oar 
purpose  is  not  only  to  rid  the  tiiheof  oKstructinR granulations, 
hut  :dsi>  to  n-movc  i'onipl<:tely  itK  nuicuiiK  liiiiiiji;.  The  logir 
of  this  treatment  lit't:oim',s  cle:ir  when  we  renieinher  that 
ubliteriitiuii  of  the  lumen  of  the  ciinul  is  exactly  what  nv 
wish  to  attain.  When  we  have  thoroughly  removed  the 
mucous  lining  and  curi-tted  the  hony  walla  into  even  surfaci-)*, 
the  production  of  healthy granuhttiims  woulilfMH'm  innviUihlii, 
and  gnmulatins  surfaces  in  go  narrow  a  tube  should  lead 
logically  to  firm  c^itiatricinl  stenosis. 

The  writ^?r  is  inclinetl  to  believe  that  the  frequently 
reported  faijurej?  of  the  radical  operation  to  relieve  the  dis- 
charge from  the  Kuvstachian  tube  are  tu  he  explaineii  almost 
wholly  a.<  due  to  a  lack  of  thoroushaesB  in  can^-itLg  out  th« 
work  above  outlined. 

.hiNt  below  and  internal  to  the  Eustachian  canal — i^ 
separaled  only  by  its  lower  internfl)  wall  -is  the  canal  for 
the  internal  carotid  artery.  While  injury  of  the  carulid 
artery  is,  therefore,  theoretically  poMible,  and  while  ouck 
accidents  have  bw-n  reported,  I  have  personally  known  of 
i\u  such  cases,  and  Ixrtieve  that  with  reasonable  care  aod 
Kiaitieiiess  in  the  use  of  the  curette  it  is  not  likely  to  occur. 
Just  above  the  Eustachian  canal  is  the  incumplet«  canal 
fur  the  tensor  tympaoi  muscle.  Rumoval  of  the  plate  form- 
ini;  the  f)oor  of  this  canal,  and  incidentally  of  the  tensor 
tympani  muscle  itself,  is  fullowefl  by  no  untoward  remit* 
and  nc'iually  leaver  a  more  favorable  condition  (or  prompt 
[icaling  at  this  point. 

Ill  our  final  survey  of  the  work  accompli.shed,  it  is  nccr*- 
dary  to  recognize  the  following  structures:  Poseiing  olonf 
the  lloor  to  the  anterior  tympanic  wall  one  encountet* 
first  the  Eu(»tachian  orifice  (Fig.  247,  a),  immediately 
above  which  is  the  Huor-plate  of  the  teu»or  tym|Muii  caoat 
{b).  AWve  this,  and  separated  from  it  only  by  a  «*! 
limited  space,  h  the  beginning  of  the  horizontal  portioB 
of  the  facial  canal  (c).  This  is  undoubtedly  the  npo* 
in  which  injury  to  the  facial  nerve  most  frcquentJy  occun. 
From  tliis  point  the  facial  canal  is  traced  aa  a  linear  nif^ 
parsing  horizontally  backward  across  the  tympanuio  ud 
disappearing  beneath  the  vertical  ridge  representing  tbr 
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remains  of  tho  posterior  canal  wall  (/).  Beneath  the  posterior  end  of 
the  horizontal  facial  ridge— I'.e.,  juHt  liefore  it  bends  to  pass  downward 
beneath  the  posterior  canal  wall— is  the  niche  of  the  oval  wiiuluw  (d). 
Between  the  horixutital  fadal  ridge  and  the  hypotympanic  space  is  the 
promontory  (/i),  behind  which  is  tlie  niche  of  the  round  ^vitidow  (g). 
Just  above  the  posterior  half  of  the  facial  ridge  is  the  horizonlnl  elcvo- 
tion  of  dense,  ivorj-lilic  bone,  representing  thy  anterior  end  of  the  hori- 
zontal se^micireular  canal  (e).  When  the  .surgeon  hn»  sufficiently  cleared 
the  tjnnpanum  of  iis  diseased  mucosa  and  granulations,  most  of  the 
above  landmarks  stand  clearly  revealed.  I  say  "most"  of  them,  bc- 
cHUiie  I  wish  to  note  an  oecusional  oxecption  in  the  case  of  the  oval 
window.  We  must  trace  and  outline  the  horizontal  portion  of  the  facial 
canal  in  order  to  avoid  injuring  it.     We  know  the  pottition  of  the  oval 
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window  from  its  relation  to  the  bend  of  the  facial  canal.  In  some  cases 
the  oval  niche  and  even  the  stapes  itself  are  in  plain  view;  in  others  the 
stapes  is  covered  and  the  niche  filled  by  fcranulations.  I  do  not  agree  with 
those  who  Iwlieve  that  granulations  should  he  removed  from  tfie  oval 
niche  for  the  purpose  of  hiveHtigaling  the  condition  of  the  stapes  and 
Rtapediovcfltibular  joint.  If  we  have  made  a  thorough  preliminary  exam- 
ination we  shall  have  determined  in  advance  the  presence  or  absence  of  a 
labyrinthine  fistida.  A  fistula  being  absent,  granulations  surrounding 
the  3tape8  and  within  the  oval  niche  may  represent  as  distinctly  a  pro- 
tective and  conservative  procesw  as  do  granulations  upon  the  dura 
covering  the  sigmoid  sinus,  and  in  iiettlier  situation  should  they  be 
removed.  The  list  of  recorded  ea»*e9  of  stapedial  injuries  leading  to 
suppurative  labyrinthitis  hs^  already  reached  an  impresaive  number. 
The  writer  personally  knows  of  two  deaths  directly  traceable  to  stapedial 
injury  during  a  radical  operation.   So  far  as  he  knows,  granulations  covering 


443 


TyMPA^^c  and  mastoid  opekations 


J 


the  oval  window  do  not  usually  indicate  osseous  oecroeis,  and  do  not 
interfere  with  iKistoiH-rativi'  ht-aUng.  Furthermore,  such  ip-anulations 
usually  di(«appear  (jpontaneously  durinR  the  ptTiud  of  postoperative  refwur, 
leaving  the  deprossion  of  the  oval  winduw  and  somptirocfl  the  head  of  the 
8tapi!s  in  plain  view. 

Facial  Pa RAt-Ysia.— Before  leaving  the  discussion  of  the  bone  opera- 
lion,  a  word  t^liould  be  said  as  to  the  occasional  accidental  injury  of  th« 
facial  nerve.     Much  has  been  said  of  the  danger  of  injuring  the  nerve 
during  the  removal  or  rwiuetion  of  the  iWHterior  canal  wall.     But  this 
danger — which  with  a  careless  or  incompetent  surgeon  is  quiti;  real — is 
so  obvious  that  rnont  aural  surgeons  are  fureamied  ngainKt  it.    As  a  matter 
of  fact,  the  nerve  is  not  very  fre<|uentl,v  injured  at  this  stage  of  the  opera- 
tion.   Much  more  frequently  the  injurj'  occurs  while  the  sui^eon  is  using 
the  curette  upon  some  structure  within  thp  atrium.    The  KmaJlness  of  this 
operative  field,  the  difficulties  of  keeping  it  free  of  blood,  and  the  oxtreme 
thinnesi;:  and  brittlencsM  of  the  bone  forming  the  outer  wall  of  this  part 
of  the  facial  canal  combine  to  place  the  nerve  here  in  an  exceedingly 
vulnerable  p»jsition.     The  surgeon  can  not.  therefore,  Iw  too  careful    in 
using  the  curette  within  thi»  ^pace.     if  blwjtl  collects  in  the  wound  and 
obstructs  \m  view,  he  may  pack  the  wound  with  gauxe  .saturated  with 
adrenalin  chloride,  1  id  1000.     After  this  has  rrmaiui-d  in  position  one  or 
two  minutes,  he  will  usually  have  the  adv.intage  of  a  fairly  dry  fielil. 
Before  prweeiliiig  with  h]^  o|>eration,  he  slmtdd  take  time  to  loeat^  defi- 
nitely the  van<ms  tympanic  laudtnarks,  but  particularly  the  horizontal 
portion  of  the  facial  canal. 

Temporarj-  facial  paralysis  occiu-s  in  certain  coses  in  which  the  nerve 
has  not  l)een  exposed  at  any  point.  In  such  cases  the  paral>-sis  is 
usually  of  more  or  less  gradual  development, — that  is,  it  is  not  wunjileie 
when  the  palient  recovers  fr(»m  the  infliience  of  the  ana^i<thetic, — ^and 
nuwt  be  explained  as  due  to  the  pressure  of  iiiHanmiatory  cxiidatea  upon 
the  nerve  or  to  a  slight  traumatic  neuritis  resulting  from  the  nw  of 
inelrumeiits  near  the  facial  canal.  The  fact  that  a  pattoperative  facial 
paralysis  is  not  complete  frnm  the  wtart  is  proof  that  the  nerve  has 
not  been  actually  severed;  s^otne  restoration  of  function  may  therefore 
be  relied  upon.  In  moat  casee  the  restoration  is  complete, — in  others 
only  partial. 

When  the  face  is  found  completely  paralyzed  at  the  moment  when  the 
patient  regains  eon-fcioiisness,  the  condition  may  cause  the  surgeon  more 
anxiety.  If  he  has  exposed  the  nerve  extensively  and  recopnise<l  it,  so 
that  he  is  sure  that  it  has  not  been  actually  severed,  he  may  expect  rather 
confidently  that  the  facial  control  will  ultimately  be  reEaine<l.  If,  how- 
erer,  he  has  completed  his  operation  without  any  knowUnigp  of  having 
injured  or  cxpustHl  the  nerve,  and  yet  finds  complete  paralysis  as  the  patient 
recovers  from  the  amesthetic.  the  condition  is  one  wliieh  naturally  caus»-s 
greater  anxiety,  since,  having  injured  the  nerve  unknowingly  and  t:0  the 
«xtcnt  of  coraplct4;  ablation  of  it«i  function,  he  is  left  in  doubt  as  to  whether 
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H  has  actually  been  severed.  In  siich  cases,  the  anxiety  of  the  surKeon 
can  t)p  relieveil  only  by  tlie  degrt-e  of  confitlence  lie  may  feel  that  the  opera- 
tion as  he  ha?  performwl  it  could  not  possibly  have  produced  actual  divi- 
sion,— i'.e.,  loss  of  continuity. 

Facial  paralysis  following  the  radical  operation  is  temporary  in 
the'  vast  majority  of  oasw.  When  romplotc — i.*.,  presenting  typical 
reactions  of  degrneration — months  may  elap**  before  any  wgiis  of 
functional  improvement  are  discemiblf.  It  i^  a  most  (listre.*-«iTiK  com- 
plication, and  the  surgeuu  can  not  be  too  careful  to  guard  against  its 
occurreDce. 

HavioR  completed  the  various  hteps  of  the  operation  as  above  described, 
it  is  well  to  scrutinize  carefully  the  entire  bone  cavity  for  small  areas  of 
diseased  or  suspicions  hone  which  may  have  been  overlooketl.  Any  rough 
|X)int8  or  Kurfaci'S  should  bo  made  smooth,  antl  for  thiti  purpose  a  spoon 
curette  passed  rapidly  and  liRhtiy  over  the  bon?  is  a  most  effective 
instrument.  Overhanjiitig  margins  of  cortex  should  ije  removed  and  the 
reeultiiiif  «i«es  made  sniootli.  It  is  of  ccmsidwrubJe  ini|K»rtaiKc  that  the 
completed  operation  should  leave  the  Eustachian  orifice  in  clear  view  dur- 
ing the  period  of  postoperative  treatment  and  repair.  In  certain  bones  it 
vriW  be  found  that  the  central  portion  of  the  anterior  wall  of  the  bony 
meatus  bulges  so  prominently  into  its  lumen  as  to  obstruct  considi'rably 
one's  view  of  the  Eustachian  orifice.  This  difficulty  can  a^ually  be  cor- 
rected by  reducing  liie  tliickncss  of  the  anterior  canal  wall  with  a  suitable 
curette  (Richards).  In  the  ca»e  of  unusually  narrow  caiiaU,  the  writer 
lias  frequently  obtained  very  useful  additional  space  by  this  method.  It  is 
a  jjoint  of  considerable  importance. 

Before  tiescrihing  the  plastic  work  upon  the  raembrano-rartilaginonfi 
canal  by  which  the  radical  operation  is  completefl,  it  will  be  necessary  to 
refer  very  briefly  to  certain  variations  in  the  method  of  operating  upon 
the  bone. 

Zaufal-Heine  Operation. — Zaufal,  Heine,  and  many  aural  surgeons 
of  note  prefer  to  open  tlic  antrum  by  the  preliminary  removal  of  the  pos- 
terior wall  and  roof  of  the  Iwny  meatus.  As  Heine  descril>e8  it,  it  is  per- 
formed somewhat  as  follows:  Using  a  small  gouge,  the  bone  is  entered 
just  behind  1  he  suprameatal  spine  and  a  shaving  of  bone  from  the  postero~ 
superior  canal  wall  remnvt'd.  If  a  small  enough  gouge  is  used,  the  outer 
three-fourths  of  the  canal  wall  may  be  removed.  The  gouge  is  then  applied 
to  the  contiguous  portion  of  the  roof  of  the  meatus,  and  a  layer  of  equal 
length  reiuoveil.  Hy  using  the  g»iuge  alternately  upon  the  superior  and 
poster osuperior  walls,  the  pneumatic  or  diploic  structures  behind  them  are 
<?xposcd,  and  the  antrum,  if  of  average  size,  is  opened.  When  hy  this 
process  the  outer  four-fifth^  of  the  posterosuperior  canal  wall  have  beeti 
removed,  there  remains  the  slender  "bridge"  of  b:>nc  f(»rm[vl  by  the 
inner  margin  of  this  wall  of  the  bony  canal.  This  may  be  removetl  by 
means  of  a  small  curette  or  chisel,  ns  in  the  reguKir  operation  already 
described.    When  this  has  been  8:?com]>tisbed,  the  operation  reaches  the 
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stage  shown  by  Fig,  348.  The  outer  moRtnid  cortex  must  now  be  rpmovisd 
to  a  variable  extent  alwve,  behind,  and  below  the  suprameatal  spine. — 
usually  to  the  extent  iridicateti  b}-  the  dotted  line  in  Fig.  248.    From 

this  point  the  operation  ir  completed  by 
exactly  the  same  steps  as  have  been  de- 
Kcrjlx>d  in  the  previous  pages. 

The  above  method  with  slight  modifi- 
cations has  Ijceii  for  some  years  in  use  by 
many  American  eurgeons.  The  technic 
varies  from  that  of  the  Zaufal-Heine 
oiieration  chiefly  in  that  the  mastoid  ctir- 
tex  and  po»tero»uperior  canal  wall  are 
removed  aiinuhuneonsly.  A  rather  laiw 
gouRe  enters  tlte  Ijone  Ijehind  tlie  supra- 
meatal spine  and  removes  a  layer  from 
the  eort^-x  above  and  behind  the  canal 
and  from  the  posterosuperior  canal  wall 
at  the  same  lime.  Succejwive  applira- 
tioiis  of  the  gouge  remove  jihavings  from 
the  anterior  edge  of  the  rortex  until  what 
is  expected    to   represent    the   posterior 

hmit  of  the  excavation  is  reached.     In 

Pio.  MS.— titaciw-KipnnuoD.  this  Way  the  removal  of  the  oorti'x  and 

of  the  canal  wall  proceed  simnltanoouRly. 
The  removal  of  cortex  progresses  Huffieieiitly  rapidly  to  provide  adequate 
Mpafe  fi>r  the  Rraiiual  and  comparatively  easy  removal  of  the  canal  wall. 
Finally,  when  only  a  narrow  inner  nmrgin,  or  "hridKe,"  remain.*  of  the 
posterosuperior  canal  wall,  the  operation  reaches  practically  the  staffe 
.•fhown  by  Fig.  242,  from  which  point  the  technic  does  not  difTcr  from  that 
already  ileserihed. 

Stacke's  Operation. — Starke'^s  operation  proposes  the  exposure  of 
the  tympH-riic  vault  and  the  aiitnim  by  rliiselling  away  firs-l  the  inner 
extremity  of  the  roof  and  posterosuperior  wall  of  the  bony  meatus.  It 
dilTers  from  the  Zaufal-Helne  oj>eration  in  that  the  gouge,  instead  of  being 
applied  first  t-u  the  outer  margin  of  the  canal  wall  and  removing  the  same  in 
layers  frtmi  without  inward,  is  applied  first  U)  the  canal  wall  near  lis  inner 
extremity  and  the  bone  remuved  in  small  portions  from  within  outward. 
The  st^ps  of  the  operaticm  may  be  described  somewhat  as  follows:  A 
postaurieular  ineixiim  parallel  with  the  auricular  attachment  having  been 
made,  the  anterior  flap  and  auricle  pushed  forward,  and  the  membrano- 
cartilaijinou?  canal  hiiving  been  Heparat^'d  from  the  bony  meatus  and 
either  tlrawn  out  of  the  canal  or  crowdetl  well  forward,  the  bone  operation 
is  carried  out  as  follows:  The  malleus,  if  within  reach,  is  removed  by  means 
of  a  tympanic  forceps.  The  next  step  is  the  removal  of  the  inner  extreimty 
of  the  roof  of  the  meatus  by  means  of  a  narrow  gouge  the  end  of  which  is 
Bllghtly  curved  to  facilitate  its  engaging  the  l>one.    With  a  view  to  protect- 
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ing  from  injury  important  tympanic  structiirps,— fthiofly  the  facial  canal 

ami  horizontal  semicircular  canHJ, — Stackc's  "protector."  a  narrow  Hat 

instrumont  thp  terminal  i^nd  of  which  is  brrt  to  an  angle  of  45'  (Fig.  24»), 

is  introduced  into  the  meatus,  the  oml  beinR 

carried  upward  into  the  attic.    This  iastru- 

niunt  is  h(*UJ  in  iwsition  l>y  an  asuiKtant. 

The  surRpon  then  introduces  his  Rouge,  and 

chisels  away  the  roof  of  the  meatus  from 

within  outward  until  the  superior  wall  of 

the  vault  and  that  of  the  meatus  lie  in  the 

Banie  plane.    The  protector  is  then  nitated 

so  that   its   terminal   Iwnt  portion  passes 

backward  into  the  atUtiis  or  antrum,  and 

the  contiguous  portion  of  the  i>0!*terior  wall 

chiselled  away  fnmi  within  outward.    Tfii-*, 

of  course,  provides  a  free  upeninu  into  the 

antrum  l»y  way  of  the  nieatus.    Finally  the 

cortex  is  removed  over  the  u?ual  area. 

Btacke's  operation,  in  the  writer's  opin- 
ion, iti  one  of  tlic  most  dangerous  proceil- 
urc«  propositi  in  aural  8urger>'.  Tlie  possi- 
bility of  injuring  the  facial  or  semicircular 
canal,  either  by  the  gouge  it«tt>lf  or  by  a 
splinter  of  bono  from  the  inner  mal^n  of 
the  canal,  can  not  be  doubted.  The  use  of 
the  prot^Ttor  hardly  seems  tfl  remove  this 
danger,  for,  with  the  proivect-or  in  plaw.  the 
small  safety  space  between  the  inner  and 
outer  walls  of  the  vault  is  BttcrifiWHl,  antl 
any  slip  of  the  gouge  or  mit'calculated  force 
in  the  mallet  blow  is  comnmnieated  to  the 
"protector"  and  by  it  transmitted  to  the 
bone  Btnictures  beneath. 

There  is  but  one  condition  known  to 
the  writer  in  which  the  tympanic  eiifl  of  the  fw  249.— sueke'*  proiMtor. 

posterosuperiur  canal  iseenw  the  only  safe 

point  of  attack  for  oiJening  the  antrum, — viz.,  when  the  sigmoid  sinus 
literally  overlies  the  antrum  and  ia  in  actual  contact,  or  very  close  prox- 
imity, with  the  posterior  meatal  wall,  This  condition,  though  exceedingly 
rare,  does  cxi.st.  The  writer  hits  met  with  at  least  one  .'^ueli  ea.se  in  hi.s 
operative  exiieriencf,  and  has  in  his  colleotion  a  temporal  hone  in  which 
the  position  of  the  sinus-groove  is  such  as  to  render  it  a  physical  impo(*(«i- 
bility  to  have  entered  the  antrum  by  any  route  having  a  starting  point 
upon  the  outer  mastoid  cortex. 

Since  the  necessity  for  opening  the  antrum  from  the  t>Tnpanic  end  of 
the  meatus  occasionally  confronts  the  surgeon,  the  writer  wishes  to  refer 


FlO.  2iO.  —  KclriKin'i  lyiripa-Dio  ran|[»ur. 


Operatiot).~"'Thr  patient  is  proparod  for  oporation  nnH  the  tn&stou 
cortPX  Pxpo!r^(i  ill  Ihc  usual  way.  The  anterior  flap  ami  the  auricle  are 
piisheH  forwiinl  so  as  to  expose  the  spine  nf  Ilenle  and  entrance  to  the  Iwoy 
meatus,  mv]  the  nkin  ami  periosteal  lining  wimrateil  from  its  poettorior 
wall,  roof,  and  fioor  from  the  entrance  of  the  canal  to  its  termination  at 
the  annuluf  tynii)anicus.  The  auricle  is  drawn  forward  by  B(tme  form  of 
retiactur,  preferably  a  strip  of  sterile  gause  passed  ibruugb  tbc  mcmbrauous 
cftnal. 


*K«rriaon:  A  Hone  Fon-fpe  Tor  Tic  in  Tympanic  Surgery;  lu  Vahit  in  iWecuant 
isKthe  Fadft]  Nerve,  etc.,  Li»r>n|ri£)Bfopo,  May,  1904. 
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"From  this  point  it  will  be  necessary  to  work  hj-  reflected  light  or  by 
direct  illumination  by  means  of  an  electric  forehead  lamp. 

"  Before  proceetlins  further,  tlie  fundus  of  the  canal  should  be  InsfX'cted. 
The  remains  of  the  drum  memhninc  should  be  removed,  and,  if  either 
malleus  or  incus  Ix-  within  view,  an  attem[>t  ^ihould  l)c  made  to  remove  it. 
If  neither  malleus  nor  incus  be  visible,  the  end  of  a  small  tympanic  probe, 
bent  near  the  tip  so  aj;  to  describe  u  riKht  angle,  should  l>e  introduceil  into 
the  tympanum  aiul  carried  upward  into  the  vault.  Should  the  tip  of  the 
[probe  encounter  one  of  the  nsitielcs  blocking  the  entrance  to  the  vault, 
St  should  be  pushed  backward  or  forward  out  of  the  way,  and  no  attempt 
Bhonld  now  be  ma<le  to  remove  it.  We  are  now  prepared  for  the  first  step 
of  the  bone  operation. 

"In  usinR  these  forceps  the  writer  has  foun<l  it  easier  to  remove  first 
:e  roof  and  poi^terior  wall  of  the  meatus,  the  mastoid  cortex  covering  the 
[antrum  WiiiE  removed  later. 

"The  Bmall  forceps  (Fig,  250),  with  ciittinR  edges  separated  and 
pointinK  upward,  i-s  introduced  into  the  tympanum  and  carried  upward 
into  the  vault.  On  attempting  to  \vithdraw  it,  the  distal  cutting  edge 
will  be  engaged  by  the  inniT  margin  of  the  roof  of  the  meatus.  The 
handles  are  now  gradually  approximated,  when  the  blades  will  bo  felt 
bo  crush  or  cut  thruugli  the  bune,  and  may  be  withdrawn,  bringing  away 
Onatl  portion  of  the  upper  canal  wall.  Having  cleared  the  instrunieut 
of  bone,  it  is  again  introduced  into  the  canal  and  made  to  engage  the 
roof  in  the  notch  made  by  the  first  bite  of  the  forceps.  By  a  repetition 
of  this  process  the  r<K)f  of  the  meatus  is  quickly  removed.  The  vault  is 
now  e.xpoH^  to  view  and  a  bent  probe  may  be  passed  backward  into 
the  antrum. 

"The  next  utep  will  be  the  removal  of  the  posterior  canal  wall.  For 
this  purpose  the  small  forceps,  or  the  larger  one  if  it  will  LMiter  the  (ym- 
punum,  is  employed.  It  is  inlrotluced  into  the  canal  an  before  descril>ed 
except  that  its  cutting  e^lnes  are  now  directed  backward  toward  the  antrum, 
The  handles  are  carried  slightly  forward  in  order  to  bring  the  eutting  edges 
in  contact  with  the  inner  margin  of  the  posterior  canal  wall,  which  ia 
rapidly  removed  as  far  outward  as  the  spine  of  Henle. 

"The  work  just  dei^iTibed — f .c,  the  removal  of  the  Buperioraml  pos- 
terior canal  walls^ — can  be  done  quite  rapidly,  usually  requiring  notmor* 
than  five  to  eight  minutes.  The  tympanic  sjiace  and  landmarks,  including 
the  oval  window,  horiroiital  portiun  of  the  facia!  ridge,  and  prominence 
of  the  external  semicircular  canal,  are  now  wetl  exposed  to  view,  and  aro 
kept  under  observation  during  the  remainder  of  the  operation,  which 
may  I>e  completed  by  the  usual  method." 

This  method  of  ofXTating  ha.^  seemed  to  possess  the  following  advan- 
tages over  Stacke's  operation: 

1.  Coiutiderable  saving  of  time  in  removing  the  roof  and  pot>terior 
wall  of  the  meatU!!  and  expositiu  the  antrum. 

2.  Diminished  danger  to  important  structures,  from  the  fact  that  the 
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bone  is  cut  in  a  dtrcction  from  within  outward, — i.e., 
away  from  the  stapes,  facial  canal,  and  horizontal 
semicircular  canal. 


The  term  "  radicnl  operation  "  no  longer refcrsspe- 
cifically  to  any  particular  niethud,  or  technlc,  and  is 
used  to  descritjti  any  Hurgical  procedure  which  con- 
verts the  tympanic  cavity  and  mastoid  antrum  into 
one  large  cavity  of  healthy  bone,  tiraininR  easily  hy 
way  of  theextemalaudit<ir\' meatus.  Thismrrhanieal 
rcKult  havitiR  been  attained,  the  poMauricular  wound 
may  be  closed  throuKhout.  Before  this  can  be  at- 
t«nipti'4t,  however,  it  is  neces-Hiiry  to  adupl  wrne  furni 
of  pl&etico[jeratiou  bywliich  thetiietnbratio-cartilaK- 
inous  canal  can  be  made  to  conform  to  the  enlarged 
bony  space.  A  variety  of  excellent  meatal  flaps  have 
been  suggested,  only  four  of  which,  however,  need  h< 
descrilH'd  herr*, — viz.:  (!)  Kiimcr's  flap,  (2)  Panse's, 
(3)  Siebenniann's,  and  (4)  Ballance's. 

The  KoHNEft  Flap  (Fig.  251J,^Komer's  opera- 
tion converts  the  posterior  wall  of  the  raembrano- 
cartilaginous  meatus  into  a  tonRue-shaped  flap 
which  is  utilized  as  a  partial  HninR  for  the  purterior 
wall  of  the  Iwne  cavity.  It  is  made  as  follows: 
A  narrow-bladed  knifu  (Fig.  2riA)  is  introduced  into 
and  through  the  membrano-cartilnginous  meatus, 
with  cutting  t'dne  directed  backward,  ami  the  canal 
(iivide<!  from  within  outward  aUing  the  line  of  junc- 
tion between  roof  and  pottterior  wall.  Within  the 
coacba  it  is  carried  backward  through  the  skin  and 
oonchal  cartilage  following  a  line  just  below  and 
parallel  with  the  conehal  end  of  the  helix.  A»  a 
rule,  it  shoul^l  not  extend  backward  further  than 
midway  between  the  anterior  and  ptisterior  boun- 
daries of  the  concha.  The  knife  is  then  reintro- 
duced and  a  similar  incision  parallel  with  the  finit. 
but  hugging  the  floor  of  the  niembrano-carlilaKinoUJ' 
canal,  is  made  through  canal  and  concha,  ending 
at  a  point  in  the  concha  Ik'Iow  the  termination  of 
the  first  incision  (Fig.  251,  small  figure).  If  all 
structures  of  the  niL-[nbram)Ut-  eaniil  have  been 
divided,  the  tongue-shaped  flap  between  The  two 
incisions  may  now  be  lifted  out  through  the  mejilus. 
Catching  the  extremity  uf  the  flap  with  t(»olhe<l 
forceps  and  drawing  it  backward,  the  surgeon  uses 

its  skin    covering  a.«    the    part    to    be    preserved,  and   carefully  dissects 
from  it  all  subcutaneous  structures,  including  the  cartilage.    This  disseo: 
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tion  18  carried  backward  as  far  as  the  pwtiTior  extremities  of  the  two  par- 
allel iiifisions.  Tlie  iiieatal  juui  rutiichBl  cartilaRR  thus  cxpufleH  is  then  cut 
away.    This  usually  completes  tliis  part  of  the  operation. 

Prof.  Kiirner  himself  no  longer  removes  any  cartilage  from  the  concha. 
I  have  found  this,  however,  a  very  ufipful  procedure,  as  it  eiilarpes  the 
meatal  opening,  not  enoufzh  to  produce  any  noticeable  deformity,  but  it 
does  give  valuable  space  tlinnigh  which  to  carry  out  po^toperati\-c  treat- 
ment. fSome  operators,  before  ckwiiii;;  tlie  posterior  wound,  suture  the 
mealol  flap  back  aKainst  Hie  anterior  flap  of  the  postaiirirulnr  wound  with 
B  cftt«ut  suture.  Peryunally  tlie  writer  has  not  found  this  neccswiry.  After 
cutting  the  flap,  he  has  proceeded  to  close  the  po^tauricular  wound,  eitber 
by  interrupted  silkworm-gut  sutures  or  by  the  metal  clamp  sutures.  The 
concho-meatal  flap  is  then  curried  to  its  place  apaini^  the  posterior  w»ll 
of  the  lM)ne  cavity  and  Jielii  there  by  a  firm  parking  of  iodoform  pauzc. 

I'HE  P.\N8F.  Oper.^tion  (Tip,.  2.52).— This  operutioa  makes  of  th«  p(l^^| 
terior  wall  of  the  menibriLnu-cartilaginous  canal  two  flaps, — a  super^^ 
and  an  inferior.  The  narrow  knife  is  inlro<luced,  a&  In'forc,  tbroutch  the 
membranoutt  canal,  and  a  longituflitial  incision  made  throuf^h  tbe  centre 
of  its  posterior  wall.  This  incision  includes  the  cartilage  and  is  carried 
backwan)  into  tJie  concha,  usually  to  its  mid-point  (Fig.  252).  The  knife 
is  now  inserted  at  the  posttirior  extremity  of  the  first  inebion,  and  two 
vertical  incisions — i.e,,  one  upward  and  one  downwani — are  made  at 
riKht  angles  to  the  first.  This  T-Khaped  Incision  provides  for  an  upper  and 
a  lower  flap.  The  skin  is  now  dissected  up  from  each  flap,  and  the  ctmchal 
and  meatal  cnrtilaRe  po  exyxtsed  is  excised.  When  these  flnp.*  have  been 
placed  in  position,  and  held  there  by  catgut  sutures  or  preferably  by  care- 
ful packing  of  the  wound,  tliey  form  a  nurlcus  for  the  future  epidermal 
lining  iif  tlie  roof,  anterior  wall,  atid  flmir  of  the  Imuy  cavity.  The  po(t- 
terior  wall  is  not  provide<l  for,  but  may  he  covered  later  by  skiii-}craft«i,  or  in 
successful  cases  is  covered  by  the  rapid  8j)read  uf  epidermis  from  othfT  parts. 

The  SiEBENMANN  Flap  (Fig.  2.">3J  up  to  a  certain  point  closely  repcm- 
blea  that  of  Panse.  The  membra  no-cartilaginous  canal  is  divided  by  a 
longitudinal  incision  which  pa.<ses  through  the  centre -of  its  posterior  wall) 
but  ends  at  the  anterior  margin  of  the  conchal  cartilage.  From  the  po»» 
terior  extremity  of  this  incision,  two  short  incisions  extend,  one  upward 
and  backward  and  the  other  downward  and  backward  (Fig.  253).  This 
provides  for  tfirce  flaps, — viz.,  a  broad  upjii-r  Hap  (a),  a  lower  flap  (h),  and 
a  short  pointed  or  triangular  flap  (c).  The  skin  covering  each  of  these 
flaps  must  now  be  dissected  up  and  the  umlerlying  cartilage  removed. 
This  method  offers  the  advantage  over  Pause's  operation  that  the  short 
posterior  flap  provides  a  covering  of  skin  for  the  p^isiprior  margin  of  tbe 
meatus,  and  a  point  from  which  epidermization  may  pr(M»^e<i  over  the 
posterior  wall  of  the  bone  cavity. 

BeKideH  theal>ove  there  arc  a  number  of  excellent  plastic  methods,  includ- 
ing that  of  Ballance,  of  I^ndon  (Fig.  254),  which  is  particularly  suitable 
when  it  is  desirable  to  wcure  considerable  I'lilnrgenieiit  of  tbe  orifii^  of  the 
membranous  meatus.    AJiy  of  these  operations  will  give  favorable  reeulls 
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in  suitable  cases.  Another  modification,  wlur-h  has  come  to  the  writer's 
knowledge  since  the  accompanying  illustrations  wore  drnwn,  is  the  method 
introduced  by  Briihl.  Briihl's  operation  is  a  tnodification  of  Pansc's, — 
i.f.,  the  T-inoision  of  Panse  is  fsupplemented  by  two  pnnillel  incisions 
passing  I)fu'^kward  through  the  eonchii  aiui  providing  a  short  Komer-like 
(lap.  Bnlhl's  operation  is  therefore  a  combination  of  the  stilient  features 
of  the  Panae  and  Komer  methods. 

From  the  foreRoing  dewription  it  will  be  seen  that  in  appropriate 
case*!  the  convpletion  of  the  bone  oporatirjn  is  immediately  followed  fiy 
the  plastic  work  upon  the  membranous  canal  and  complete  closure  of  the 
postauricular  wound.  There  are,  however,  several  conditions  in  the  pres- 
ence of  wliich  it  is  safer,  in  the  writer's  opinion,  to  jM>stpone  the  closure 
of  the  wound.  These  may  be  mentioned  in  the  following  order:  (a)  Ex- 
posure plus  injury^. e.,  tearing  or  punet^^(^— of  the  dura  at  any  jmint; 
(b)  extensive  exposure  of  the  sigmoid  sinus;  (ej  mid-eraniul  epidural 
abscess;  perLsinous  ahsc'ess;  and  (d)  large  choles-teatomalou.s  m.'bwcs  tvitKin 
the  antrum  and  adjacent  mastoid  spaces.  However  thorough  may  have 
been  our  removal  of  cboiestentomatn,  it  is  safer  to  keep  imder  inspection 
the  surfaces  from  which  they  have  been  removed  until  these  are  completely 
covered  by  healthy  Kranulatlona. 

I  am  aware  that  many  distinguished  surgeons  will  not  ogroe  urith  me 
in  regarding  all  the  conditions  above  referred  to  as  contra-indi cations 
to  the  immediate  cla>iing  of  the  wtmnd.  Any  nf  the  alKive  conditions, 
however,  may  lead  to  mtIour  complicating  ti>ion^,  and  it  t^eemH  to  me 
more  in  accordance  with  surgicHl  prlncipfcs  to  keep  the  wound  open  until 
all  doubtful  areas  are  covered  by  a  layer  of  healthy  granulations. 

When  the  bone  operation  re!<ull»  in  a  cavity  whooe  walln  in  all  direc- 
tions are  formed  of  healthy  bone,  the  plastic  work  upon  the  canal  and 
closure  of  the  posterior  wound  should  form  part  of  the  original  operation. 

PosToPEUATiVF,  Thkatment.— The  postoperative  treatment  i«  almost 
or  quite  as  important  as  the  operation  itself.  That  is  to  say,  the  surgeon 
who  operates — no  matter  how  carefully — and  leaves  the  after-care  of  bis 
cases  to  others  will  surely  obtain  but  jujor  average  results. 

Ordinarily  the  first  tiressing  hliuuld  not  l>e  change<l,  or  at  least  the 
gauze  packing  within  the  Ijone  cavity  should  not  !«  removed,  until  the 
third  or  fourth  day  after  the  operation.  In  some  cases  removal  of  the 
first  dressing  reveals  a  praptieally  dry  womid,  in  which  cases  the  Iwne 
cavity  should  at  onee  be  repacked,  this  time  with  plain  sterile  gauze.  If, 
on  the  other  hand,  the  dressing  is  found  saturatefl  with  serum  or  pus,  the 
cavity  should  be  carefully  wi(H«l  dry  with  i>tedget«  of  sterile  cotton,  dusted 
with  dry  boric  acid  powder,  and  then  firmly  packed  with  strips  of  sterile 
gauze.  After  removal  of  the  first  packing,  the  dresBing  ahouM  be  changed 
at  least  as  often  as  on  alternate  days.  In  some  cases  it  is  advantageous, 
or  even  oi^rvnlial,  lo  change  the  dressings  daily. 

It  is  important  that  at  each  change  of  dressing  the  wound  should  lie 
mule  as  nearly  as  possible  dr>'  Iwfore  the  gauze  is  replaced,  and  that  the 
space  representing  the  original  tympanic  cavity  should  be  packed  as  tightly 
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08  pos}>ible  without  exerting  dangt>roiut  pressure  upon  the  facial  canal. 
The  necessity  for  tight  packing  is  ckar  when  wo  remember  that  our  pur- 
pose is  t<>  rptaril  the  growtli  of  (O'anulationg  beyond  th<>  thinnest  posf^ihle 
layer  coverinR  tlie  tjTnpanic  walla,  and  to  encourage  the  rapid  spread  of 
epidermis  from  the  flaps  partinlly  lining  the  bone  cavity.  Kxyje'rience  haa 
taught  that  the  prowss  of  cpidernilzalfuii  progrwj'w  not  only  more  surely, 
hut  also  more  rapidly,  under  a  tight  packing  than  in  a  lightly  packed 
cavity.  In  a  looRoly  packed  bone  cavity,  granulations  arc  likely  to  grow 
rapidly  at  certain  points  ajid  effectively  check  the  .spread  of  tlie  epidermis 
whirh  otherwise  would  swm  line  il«  walls. 

AVhen,  in  spite  of  our  effortjs  at  prevention,  the  rapid  growth  of  granu- 
lations in  certain  regions  interferes  with  the  process  of  epidermizatinn,  some 
means  of  removing  them  must  be  found.  The  use  of  strong  solutions  of 
nitrate  of  silver  rr  a  mean«<  of  refliicing  rerlutulant  granulations  htm  never 
ill  my  hands  given  satisfaclorj'  result*.  When  granulations  miist  be  re- 
moved, we  shall  save  time  and  accomplish  our  work  more  effectively  by 
means  of  a  curette.  The  bone  cavity  should  lie  packed  with  sterile  gnuze 
aaturated  with  a  10  per  ci-iit,  solution  of  cocaine.  Ativr  this  ha.«  In-en 
alloweil  to  remain  iu  position  ten  minutes,  the  oflfending  granulations  niay 
be  removed  with  a  curette  tvithout  discomfort  to  the  patient,  and  iisuallv 
without  trouhlcNome  heninrrhfige.  The  rapid  repnHluction  of  the  granu- 
lations should  be  guardttl  against  by  very  careful  and  firm  packing. 

There  are  certain  cnaca  particularly  those  in  which  cholcsteatoraata 
have  been  jirew-ni^in  which  during  the  first  weeks  following  Uie  operation 
the  wound  at  each  change  of  dressing  is  found  to  be  bathed  in  a  purulent 
secretion  of  very  offensive  odor.  I  have  known  such  vascn  in  which  no 
physical  evidences  of  remaining  os^-oui^  necrosis  could  be  found,  and  which 
idtimatcly  went  on  to  perfect  healing.  IVrnxide  of  hydmgen  is  ."in  efficient 
temporary  deodorizer  in  wich  ca*ii'S,  but  neither  the  [K-roxide,  bichloride 
of  mercury,  nor  wet  dressings  of  permanganate  of  potnasiura  prevent  the 
return  of  the  odor.  I  have  fuunil  that  liry  boric  acid  powder  properly  ujv*! 
will  correct  this  condilion  more*  qtiickly  and  with  greater  certainty  than 
any  other  agent,  It  should  not  be  introduced  by  a  powder- blower,  but 
carried  into  the  wound  in  considerable  (]uantity  upon  the  blade  of  a  spatula 
or  upon  any  flat  dull  inKtrument.  The  bnim  cavity  having  lieen  half  filled 
with  the  powder,  a  strip  of  sterile  gauze  should  be  firmly  packet!  against 
it.  TIm?  acti{m  of  drj-  Ijoric  aci<l  ]>owder  used  in  this  way  is  thrwfold, — 
i.e.,  (a)  it  effectually  deoduriws  the  wound,  (h)  it  reduces  the  amount  of 
pus  secreted,  and  (c)  it  seems  to  exert  an  inhibitory  influence  upon  the 
growth  of  new  granulation  tii^«ue. 

Certain  case*  which  do  nut  resjiond  favorably  to  Ihe  measures  above 
outiinci!  will  occasionally  do  welt  under  the  following  treatment:  The 
wound,  having  been  wiped  dry  of  fluid  |>us,  is  irrigated  with  a  warm  solu- 
tion of  Ixiric  acid  and  again  dried.  The  bone  cavity  is  then  completely 
filled  with  dry  lioric  acid  janvder,  and  the  caual  protecteil  by  a  pad  of 
sterile  cotton  placed  in  the  concha.  Kacli  ilay  tlie  powder  is  removed  by 
irrigation,  the  cavity  carefully  drietl,  and  again  filled  with  l>oric  acid  powder. 


I  have  had  under  my  care  cases  which  healed  perfectly  under  thie  treat- 
ment, wliirh  I  liail  l)cHftved  would  eventually  refjnire  a  set-omlan.'  operation. 

Cxc.  of  iJuJim'n  Fitiid. — A  method  of  treatiiient  which  in  my  ex|M'rience 
has  shown  many  j>ositive  advantages  in  cases  in  which  the  requisite  care 
can  be  afimiivcl,  is  curried  out  as  fuUuws:  On  the  second  or  third  day  after 
opjeratiori,  all  jtauze  packing  is  ditfcontinued.  llie  nurse  w  instnictecj  every 
two  hours  to  MTinRo  tin-  ear  with  fresh  Dakin'n  Fluid  {i.e.,  of  not  over  48 
hours'  ptanding) ;  after  syrinRinR.  the  patient  is  to  lie  down  and  the  operated 
CAP,  turned  upward,  is  filleil  with  Dakin'.';  Fluid,  which  is  allowed  to  n-main 
2t)  iniimtcM.  Betwee-ii  each  treatmenta  the  cor  is  protectc<l  with  a  hit  of 
sterile  absorljent  cotton  in  the  concha  fnot  in  canal).  After  3  or  4  days  of 
this  treatment,  the  ear  ahoukl  Iw  isurpically  clean  and  fn-e  from  all  exiil-K^r- 
ant  granulation.  i''rorn  this  point  theioutine  it*  modifie<I  an  follows.  Once 
daily  the  irriKation  ajid  Boakinp  with  Dakin's  Fluid  is  earri«l  out.  Following 
tliis  the  bone  cavity  ia  carefully  filled  with  chlorazine  paste  which  is  pro- 
tecte<]  with  st-crile  cotton  and  remains  imtil  the  next  daily  dressing. 

The  at>ove  iw  of  counn;  nothing  nioiv  than  an  application  of  the  Carroll 
theory  and  treatment  to  the  certainly  not  sterile  bone  cavity  of  a  radical 
operation.  TIuh  theory  w  Ija«"d  on  tlie  hyjKithesiH  that  freiiuent  fluHhing 
with  Dakin's  Fluid  of  an  ojjen  infected  wound  will  produce  thorough  st^erii- 
ization;  that  ehlorazine  pasti.^.  though  not  sufficiently  bnetericidal  to  in- 
sure sterilization  in  the  first  place,  may  in  the  second  be  depended  upon  to 
prevent  reinfection. 

Chlcrazine  jiaste  is  matle  in  oonfornut.v  with  a  formula  approvoci  in  the 
lalioratory  of  the  Kockcfcller  In.stitute,  New  York.  It  is  projx-rly  pre- 
pared for  the  pmlcssion  liy  the  Ahiwlt  Ijiltoratoriis  of  Chiaigc*.  Its 
application  calls  for  care,  and  it  requii-cs  a  syringe,  preferably  glass,  with  a 
king,  slender,  pipetl*>-like  extremity,  so  curved  that  the  paste  may  be  deliv- 
ered to  any  part  or  recess  of  the  Ijone  cavity. 

The  jwivontages  of  this  treatment  are:  (1)  Bone  cavity  is  kept  surpically 
clean.  (2)  Mas»*es  of  exuberant  granulations  do  not  fonn.  (3)  Epidermization 
begins  sooner  and  simult-ancously  in  different  psirt.s  of  the  wound.  (4)  The 
treatnient  is  practically  without  pain  or  discomf<irt  to  the  imtient. 

Skin-graft^t. — ^Tlie  use  of  wkin-gi-aflja  at  the  time  of  the  primary  opera- 
tion is  not  advisable,  for  the  following  reasons. — viz.:  (1)  Skin  tlom  not 
adhere  normally  to  bare  Ijone;  the  grafts  would,  therefore,  become  effective 
only  after  islands  nf  pmnulntion  had  formed  beneath  them.  (2)  Minute 
foci  of  septic  matter  overlookc*!  at  the  time  of  the  operation,  becoming 
encapsidated  IjctwtK'n  the  "graft"  and  the  underlying  Ixinc.  might  give 
rist>  to  serious  Iim-hI  osseous  necrosis.  (3)  Minute  Itone  ik-fecIs  li-juUng  (o 
the  meninges  might,  under  the  influence  of  germs  confinc-d  under  a  skin- 
graft,  lead  to  inlrucntniul  iufL-etion.  When,  however,  the  cavity  has 
I>ecome  lined  with  a  layer,  however  thin,  of  Jiealthy  granulations,  the  use 
of  skin-grafts  is  not  only  safe  but  may  ha-sten  ver>'  matJ'rially  the  final 
healing.  Usually  a  favorable  tinio  for  applying  skin^rofts  is  from  ten 
days  to  two  weeks  after  the  primary  operation. 
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The  aDterior  surface  of  the  thigh  alTords  a  convenient  area  from  nhicii 
to  rpjiiove  the  skin.  I^irge  Thiersch  jrraftii — as  lar^e  as  can  be  obtained— 
are  reinowi  wifh  a  wi(Ie-bla<l«l  n,7A)r,  ami  slid  from  its  surface  upon 
»I)ecialIy  tlevifjeti  spatula-  (Ballance),  u|wn  which  they  rest,  cut  surfaci* 
downward,  until  they  are  introduced  into  the  woiuid.  In  euttinp  the  (cnita^ 
the  thinnest  possible  layer  of  skin  should  be  removed.  Kaeh  fcraft  b 
placed  in  prwitinn  by  fliiding  It  fmni  the  Kpatula  on  which  it  rests  to  tbp 
surface  it  is  inii-iideil  to  cover.  When  all  the  grafts  an'  in  poeitiou.  small 
pads  of  sterile  cotton  or  gantc  are  place*!  in  contact  with  them,  and  pres- 
sure maintained  by  very  careful  packiuK  of  the  intervening  wmind  spare. 

AVlieii  a  single  large  graft  has  l>een  obtained,  it  inay  be  introduced  in 
the  following  way:  TTie  eml  of  a  strip  of  sterile  gau^'C  is  foUlMi  liack  and 
forth  into  a  thick  pad  which  is  appmxinmrj'ly  large  enoiiRh  Ut  fill  the  canity 
completely:  over  this  pad  the  skin-graft  is  folded,  skin  surface  luwanL 
CM  surface  outward.  The  whole  Is  then  introduced  into  the  bone  cavily 
and  ]>ackt*d  tightly.  Unk<t<s  the  c<iiidiUun  of  the  wound  requires  its 
removal  earlier,  the  gauze  packing  should  Ix*  left  a  full  week  umlUturtx-d. 
Wlieii  linaily  the  gouze  ts  removed,  part  or  al!  of  the  grafts  may  n>inain  in 
position,  or  practically  all  may  come  away,  leaving,  however,  small  tslaods 
of  epithelium  fmm  which  there  Is  a  rapid  growih  of  skin  over  the  entire 
cavity,  llie  ilm>  of  skin-grafts  in  rerluu)  eaiu<s  liH>^t.ens  hiialiiig  materially. 
Whether  their  routine  luv  would  greatly  shorten  the  average  pniod  of 
poBto|)erative  repair  Is  a  question  not  yet  wttled. 

In  papers  dealing  with  the  after-treatment  of  the  radical  opemlioD. 
much  tuu)  been  said  of  tJie  frequent  failure  to  obtain  healing  or  (wmation  of 
discharge,  from  the  Ivuslaehiaii  tiilH-.  To  eoiTcct  thu>  oondition  varioiv 
measures  have  been  aiK-iscd,  among  which  is  the  use  of  small  skin^fcrefu 
placed  over  the  anterior  t>'nipanic  wall,  the  eentre  of  tJie  graft  beJiiK 
carried  into  the  Ku^tuchian  orifia>  by  the  pnissure  of  carefully  applied 
gauze  packing.  If  llie  tulw  still  retains  its  mucosa,  however,  or  is  the  awt 
of  a  suppurative  process.  1  cannot  see  how  this  or  any  oilier  non-operattrv 
measure  can  have  any  influence  in  bringing  about  pennanent  closure. 

To  epitomize:  In  the  vam;  of  a  [x^rsistent  discharge  from  the  tympanic 
orifice  of  the  Kustaciiian  tul»e.  the  writer  can  see  only  <»ne  logical  mithod 
of  treatment, — \nz.,  a  small,  sharp  curette  sliouid  1m'  iiitnKtilce<l  as  far  Wj 
it  will  go  into  the  canal,  and  not  only  granulations,  but  also  e^'cry  xfitif^^l 
of  mmxius  membrane  shouki  be  removed  from  its  lumen  a«  far  as  tl»  cuM^^ 
will  reach:    When  this  in  micoefvcfiilty  perfonned,  it  would  seem  logical  to 
cxptHTt  the  foniiation  of  healthy  granulations,  which  in  so  unoll  a  spa^ 
should  result  in  firm  cicatricial  stena«is. 

Mo  definiU*  slatenient  can  lie  nia<ie  as  to  the  time  in  which  bnfiaf 
will  take  place  in  any  jKirticuhir  case.  Final  herding  may  occur  in  *w 
favorable  ea.ws  in  from  four  to  five  week^,  or  it  may  n'<iuire  teJi  week*  "f 
more  of  constant  care.  Eight  weeks  will  pnibably  represent  about  thr 
a\'crai;e  duration  of  postoperative  treatment  before  the  wound  is  perfcrtly 
dry  and  lined  evcrywtiere  with  a  covering  of  akin. 
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Tht!  lNn,rEKCE  OF  TiiE  Ramcal  Opebation  I'PON  TIearinc  is  m 
variable  that  one  is  uever  justified  in  making  definite  promises  to  the 
inilivii.!u!il  patiwit.  Awurtiiiig  llie  cochlc-a  to  Ije  intact  and  fuiictioiifltinR. 
and  findin>i  the  tjiupanjc  cavity  filled  with  RraniilatioM  or  the  auditon- 
canal  blocked  by  polypi,  one  is  naturally  more  hopeful  as  to  the  probaljle 
influpnw  of  thp  operation  upon  the  audiinn*  function  than  in  a  case  in 
which  sut\h  ohviouB  ol>stade«  to  sound  cmidiKUion  do  not  exist.  Not 
infi-equently,  however,  very'  fair  anfl  useful  heai-inii;  power  coexist.*  with 
otiier  conditions  inipcraiively  deinaiKiinii  \i\f  radical  oi»'ratioii.  In  such 
cases  the  heariiiit  may  Iw  irnproved,  nmy  reniaui  undftiiiaKG<l,  and  in  some 
instances  is  undoubtedly  reductKl  as  a  result  of  operative  intorvention. 
My  o^vn  experience  is  that  the  hearinn  is  oftcner  improved  or  uiicharinwl 
than  cunaih-d  by  the  oix'm.t.ion.  The  occasional  cases  in  which  s<>rious 
loss  of  hearing  haa  resulted  fn>ni  it  have  !od  to  attempts  to  niotiify  the 
operation  so  an  to  secure  more  uniform  conservation  of  hearinif.  Of  these 
the  niwt  wid(^ly  known  m  that  of  Mr.  C'harJi's  .1.  Hi'aUi,  of  liOndon. 

TuE  Hf-\th  OpER-\rinN-  for  Chron-ip  Middle-ear  j^uppi-ration. — 
This  operation  is  buse<l  u|H>n  its  author's  theory  that  in  (he  jn^'at  majority 
of  cases  chronic  middle-ear  suppuration  is  the  result  of  disease?  located 
within  tJic  ontrunt;  and  that  the  fluifl  prtxhirt-^  nf  antrum  disease,  draining 
by  way  of  the  aditus  into  the  tyntpanuui  propter,  act  as  constant  irritantt* 
upon  the  tympanic  and  tubal  mueojja,  thereby  pei'pptufttinf^  the  suppu- 
rative proccKt  within  the  iniildle  car.  Kraut  tliis  hyjiothcitLs  he  draws  the 
fletiuction  that  the  antrum  is  tin-  lofiicai  |K)int  of  attack,  and  that,  if  wc 
can  elimituile  the  f(K'.U8  of  diseiise  there,  the  tympakiiic  lesioTi  will  uniiergo 
fsponlawou!'  cure,  or  at  least  may  be  controlled  by  measures  applit^l 
through  the  auditnn.-  meatus. 

Operntwn^ — Tbe  li|-st  steps  are  pi-eeiscly  the  same  as  in  the  radical 
operation.  The  antrum  is  uncoven'd.  granu latin ns  blocking  the  aditus 
are  removed  by  means  of  a  curette-,  aiirl  tht;  a«litus  i«  then  tcmiwrarily 
closed  by  a  pledget  of  sterile  eolton.  Diseased  structures  within  the  an- 
trum and  a<ljounng  cells  arc  dealt  with  in  the  usual  way.  The  posterior 
wall  and  i-oof  of  the  bony  meatus  are  next  removed  fi-om  without  inward 
to  a  point  near  their  inner  cftrernity.  tlie  annulus  tym|Miniciis  Ijcing  re- 
tainetl  to  support  what  renuiins  of  the  memhrana  tympani.  Thi*  lirinus 
the  t>^npan^m,  or  drum  nienihrane,  within  easy  reach,  and  any  granula- 
tions or  [xjlypi  protrudiiiB  through  the  perforation  are  carefully  removed. 
A  speciiiJly  cnnstnietwl  cannula,  connected  by  rublier  tubing  with  an  air 
hidb,  is  then  adjustixl  within  the  adittui  and  a  forcible  air-cunvnt  pro- 
pelled through  aditiw.  vault,  and  atrium, — the  purpose  being  to  expel 
into  the  meatus  any  residual  pus  or  other  inflammatorj*  products  remain- 
ing within  the  tymfwinic  cavity. 

A  plastic  operation  upon  the  monibrano-cartilnginoua  meatus  Is  then 

"  He«Ih:  "Vhv  Cure  of  Chronir  SuppttnitioTi  of  the  Middle  Ear  without  Removs] 
of  the  Drum  or  Oasielcs  or  Lo«  ol  Heanog,  Lnncet,  AurusI  1 1.  IMC, 
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performed  u  for  &  ndiokl  opentioo,  an]  the  pocUurioolBr  wouad 
nred.    A  hrta  robber  drun  is  inmiduoed  UmoEh'  the  aifauieed  nwmtiB 
into  the  astromaeund  cavity.    This  oooqileteB  the  openskm. 


Tbe  aSierArvAtzneat  coonsts  d  tntfaeaH 


as  the 


perxN&c  inflation  of  tbe  tTinpaiiiini  b^-  ranmJa  introduad  into  the 

Tbe  adrantai^  dahned  are  that  the  oeeiclea  aiv  mt  niiifiuil. 
tbat  Ifae  tympanic  membrane  is  (reqnently  lepndiMed,  with  oonapqiwst 
pmurratioo,  and  in  mne  caanu  appgeeiahle  in^mvemciit,  td  heahai^ 

While  the  Heath  operatkm  baa  heen  tried  by  Migpona  in  all  puis  <tf 
the  woridf  the  resulU  ha\-e  not  been  aifficicntl>-  favombfe  to  hfing  tBurrr- 
•al  feeoKnitioD  of  its  vaJue.  Apfarenthi-  it  is  app6cable  to  a  cotnpaiatiTdy 
imall  class  of  selected  caaea.  "nut  ii  is  not  available  in  a  majority  «|  the 
caace  for  which  tbe  radical  operation  is  emptoyed  is  made  dear  bgr  a  cno- 
adeiation  of  the  folIoM-in^  facts, ^vll  :  (a)  In  a  ray  huge  pereentace  <tf 
caaee  reqnirixiK  operation  the  maUeos  and  inctia  are  wrnitic  and  the  no- 
dition  of  the  dnmi  membrane  beyond  repair,  in  which  case  their  praena- 
tJon  would  hardly  be  in  accord  with  sound  suipcal  (vine^kles;  (b)  (he 
preeaioe  of  a  marKinat  perfomticuif  now  recocniied  as  one  of  the  indica- 
UoiM  for  6ur0cal  intcn-ftii  ion,  ineani!  partial  loss  of  tbe  annuhn  ^rmpamcia 
—a  cooditioD  which  fnvcludoe  the  iMKnlulity  of  a  tegracniUKl  <^um  mera- 
1}rane.  rtearl)*,  therefore,  many  of  the  conditions  which  the  nulieal  opoa- 
Uon  is  desijEned  to  meet  would  nut  be  mlie>Td  b>'  the  Heath  ofMiratioQ. 

nr>!n>r'B  Operatio.v.— Dr.  Ct.  Bondy.  of  \lenna.  haa  alao  devieed  a 
ilwttitiite  for  the  radical  operation,  hating  for  its  purpoae  tba  conaemi* 
tion  of  the  omdcM  and  thereby  the  ptwervatioQ  of  the  hearinit.  NatuiaUy 
it  \»  apr>licahle  only  to  canes  in  which  the  Oflsicles  are  sound  and  the  ooo- 
tiuutty  uf  tho  (WKicular  cliain  intact. 

OfHration. — The  cortex  18  exposed  as  for  a  radical  opemtioo,  but  with 
tbe  difference  that  the  membrano-cartiloicinous  csuial  is  not  at  this  tUff^ 
9epant«d  fnHU  its  atlacluiient  to  tbe  waUs  of  the  Inny  meatm.  Leavii^ 
the  membranous  canal  undiitturbed  insures  against  any  injury  to  tymi 
fltructurcn  at  thin  Ptojce  of  the  npenititm.  The  antrum  i^  now 
and  all  duieaAc<l  Mrurturc:*  are  remove^].  Tbe  aditus  iseohuKBd  loaB  to 
provide  tlie  frix^t  |io»ulilc  coomiunication  lietween  the  tympanic  vault  or 
attic  in  front  and  the  antroniastoid  caWty  behind.  TUv  membnuioua  eanal 
\a  now  Deparater)  from  the  walls  of  the  bony  meatus,  and  tbe  (KMt 
rior  canul  wall  ehi^'lUiI  away.  This  removal  incJiidcs  tbe  inner  mi 
"bridjte,"  wliich  Rives  support  chiofly  loShrapni-lKs  uieinlirane.  Tbe  outer 
wall  uf  the  tytnpnnic  vault  is  carefully  and  thorouKtily  removed,  this  Ijciof 
refcarded  as  a  feature  of  the  operation  particularly  essential  to  a  succeatfuil 
result.  The  facial ""  spur. "  or  riddc,  fnnnrd  by  the  lower  part  of  the  poat«rior 
canal  wall,  i!<  luwered  almost  to  the  tiueof  attachment  of  tbe luembfmnatffl^ 
Granulations  nr  di^teased  structure^)  in  the  vault  above  the  head  of  the  inal* 
leus  an<l  hody  of  the  incuR  are  removed,  hut  Iho  oasidea  thcmaelvcs  arc  not 
disturbed.  The  operation,  therefore,  proposes  tbe  ramoval  uf  oU  dasasrd 
Biruct.ut«s  frmii  Hnimm,  nditus.  and  t>'mapnie  \iiult,  but  prenrves  the 
OBaiciea  and  whatever  remains  irf  the  tense  meiiibniue.    The  nprmiWrn  '» 
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conrludffl],  as  Ls  the  usual  radical,  by  a  plastic  opt>mtion  upon  the  mernbrano- 
cartilaRinous  canal  (Sicbeamann  flaps)  and  closure  of  the  po*iterior  wound. 

Bondy  has  oporat^vl  on  a  nuiiit)rr  of  casrs  by  this  nirthod,  with  surrcssful 
nwii!tf»  as  iJicasiutitl  ImUi  by  cessation  of  discharge  and  th<^  preservation  of 
hoarinK-  Ho  rPRards  it  as  indicated  in  most  crusos  rwinirinji;  opfrations  in 
whidi  the  continuity  of  the  owicular  chain  can  !»■  awsuined,  and  the  hear- 
ing di-ftjince  for  speech  in  low  conversational  tones  is  two  luotor*  or  over. 

Stueit's  ()pKit\Tt<)N.' — A  simitar  operation  has  recently  been  proposed 
.by  Dr.  Hermann  .Streit,  of  KomgBtjerg.  Advising  rather  different  opera- 
ti^T  t<whmc,  he  neeurc*  a  mcchnnical  rrsult  which,  so  far  as  the  bone  opera- 
tion is  concerned,  differs  little  from  that  of  Bondy's  operation. — 1>.,  antrum 
and  adjacent  mastoid  cells  exposed,  poBterior  canal  wall  lowered  nearly  to 
the  line  uf  attachment  of  the  terise  ruembrani-.  and  outer  wall  of  vault  Ihor- 
oufflily  removed,  the  ossicles  and  menibrana  tensa  l;cinR  undisturbed.  He 
perfonns  no  plastic  upemi  ion  upon  the  membranous  canal,  which  is  simply  re- 
placed in  position  and  held  by  tamponade.  Oniiwionof  the  phut  ic  part  of  the 
operation  does  not  appeal  to  the  writer  as  pi-omisinfc  good  average  results. 

An  intcj-estiiig  discussion  of  the  relative  merits  of  some  of  the  proposed 
modifications  of  the  radical  operation  will  be  found  in  a  paper  by  Dr. 
Geo.  L.  Kichanis.'" 

Ossiculectomy. ^The  indications  for  this  opemtion  cannot  be  re- 
duced to  ejtact  fitatcrncnt.  There  is  no  possible  means  of  determining 
definitely,  in  any  case  of  chronic  middle-ear  .suppuration  of  lonj?  standing, 
that  areas  of  necrosis  or  fwl  of  infection  do  not  exist  In  regions  fieyond  the 
reach  of  surgical  measm^is  coniined  lo  the  tympanic  vault.  The  vsdue  of 
oBsiculcctomy  must,  therefore,  dojwntl  vor>'  largely  upon  the  experience  and 
judgment  of  the  individual  surgeon.  Personally  the  writer  haa  never  seen 
a  ease  in  which  he  felt  justified  in  ailvising  it. 

The  most  promising  cases  for  ossiculectomy  are  those  in  which  with 
only  nifKlerate  discharge,  there  are  evidences  of  ossicular  nccrMis.— t..f., 
owicle*  or  owiiimJar  ri'innatits  u|)ori  which  bai-p,  rough  Imne  can  Ik^  detected 
by  (he  tympanic  proU*.  Again,  in  certain  ca;*es  in  which  the  ossicles  re- 
main intact,  their  presence  seetns  t«  interfere  with  drainage  from  the  tynu- 
panic  vault.  Even  in  such  oases,  however,  ossicuiectomy  should  be  under- 
taken only  with  the  understanding— in  which  the  (latient  should  share- 
that  a  final  resort  to  the  radical  opemtion  may  become  necessarj'. 

PiiEPAKATioN. — The  auricle  and  parts  about  the  ear  are  scrubbed 
with  soap  ami  wat<>r  and  dried.  The  ciinat  should  Ix*  hllcd  with  hydrogen 
peroxide,  which  five  minutes  Jaier  is  removed  by  irrigating  the  canal  and 
tyiiipanuin  witli  a  solution  of  cjirbolie  acid,  1  in  HCW.  Ttie  funilus  of  the 
caniU — i.e.,  tympanum — is  packetl  with  a  strip  of  !:<terile  gaure  saturated 
in  a  10  per  cent,  mhition  of  cocaine.  This  is  oilowed  to  remain  in  positioD 
ten  minutes.  The  t^iiipanic  mucosa,  being  ex[x;sed  througji  the  usually 
large  perforation,  is  subject  to  the  local  influence  of  t.he  dnig.    Ilernoval  of 
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458 


TYMPANIC  AM)  MASTOID  OPERATIONS 


the  gauze,  thcwiwp,  leaves  the  t>inpttnum  locally  aniPHthctic,  and  the 

operation  slitiulil  1>p  commenced  at  once. 

The  instruments  r«|uirwl  (Fir.  256)  are  cotton  applicators,  ten  or 
IweK'C  in  niimlwr,  with  cotton  already  attached;  a  sharp  rnjiingotome:  a 
finmll  anffijlur  biifo;  tympanic  forceps;  rifd»t  or  left  mcue  hook  acconjini; 
Un'nr  opcrnWil  on:  t\inimnic  ring  ciiM'ttes. 

Operation. — We  shall  a^iume  that  any  obstruetinE  eranulatintiM  have 
been  ri'movcd  at  a  firevioiis  siltiriK.  Siippownft  the  perforation  to  be  a 
centra!  one  leaving  a  fairly  wide  maroin  on  all  ^idw,  the  operation  is  bofnin 
OS  fulloww:  The  mj-rinRotome  Is  intmducrd  anteriorly  near  the  perifih- 
erj-  and  just  in  front  of  the  sliort  process,  the  culling  edjie  iM-inR  dinvted 
doMHward.  The  membrane  is  then  carefully  incised  alonR  its  peripheral 
margin,  the  knife  being  carried  at  first  downward  aJonR  it«  anterior  attach- 
ment, then  Ijackward  and  finally  upward  along  the  pasterior  et^niciit  of 
the  tj-mpanie  ring  to  the  pop1<?rior  fold  (Vig.  2r)7).    The  knife  now  cut* 

througli  the  posterior  fold,  follows  the  DtarKin  oi 

the  Rivinian  notch,  and  cuta  its  way  forward  and 

downward    to   unite  with   the   starting-point    of 

the  origin.il  incision  in  fi-nni  of  the  short  process. 

Tilts  iiicihiion  should    have  divided    the  anterior, 

lateral,  and  posi<^rior  ligaments  oi    the   niallcus. 

The  malleuB  may  now  lie  graaped  just  b(^w  the 

ahort  pruct**  with  a  tympanic  forcepe,  and  draiva 

downward  and  removed  ihrough  the  canal.    Should 

the  incus  have  Ijeen  displaced  backward  by  this 

manipulation,  the  angular  Iwnd  of  the  incus  liook 

should  lie  carried  horizontally  backwan!  along  the 

floor  of  the  aditu--*,  then  rotated  forward,  brinning 

tlie  omicle  with  it.    The  incus  is  tlieii  inwiped  l>y  the  forceps  and  rt^inoved. 

The  canal  may  U*  ucain  irrigalvd,  this  time  with  wami  l>oric  acid  or 

normal  salt  iwhition.    It  is  then  diied,  and  tlic  canal  li^itly  packe<l  with  a 

strip  of  wterile  gauze. 

Obviously  the  terhnic  In  removing  necrotic  ossicles  will  vary  aeeordingJ 
tfl  the  condition  of  the  ossicles,  the  jxirl  of  the  drmn  membrane  reiiifiiniti&{ 
the  situation  of  marginal  perforations,  etc.  When  the  normal  eonneetion 
pentiKtM,  or  |>athoIogi(»kl  a>(lh(»iiun>;  have  fornuHl,  betwcim  the  stape.s  and 
iuciui,  care  must  be  ob3cr\'cd  to  avoid  rupture  of  the  st.ipedial  ca[K«ular 
ligament,  in  such  cattei^  the  small  angular  knife  rnay  be  of  m*:  In  many 
eases,  however,  the  coimecliou  lielween  incus  and  .•'tapw  will  liave  been  dis- 
solved by  the  pathological  process  which  the  operation  is  intended  to  rclievA. 
Many  surgeons  have  recorclwl  their  varying  results  from  this  operation. 
One  of  the  most  interesting  and  instructive  papers  on  the  .Kubjecl  is  that  by 
Hunii'i-  T<hI,*  of  I.oiidori.  Tod  ttiHTaletl  upon  121)  cases  with  a  result  of 
52  per  cent,  of  complete  cures,  and  30  per  cent,  of  the  cases  improved. 


Fto.    2.^^  — liii'uioii    till'- 
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Plastic  Operations  for  Closing  a  PostauHcular  Opening  Following 
the  Radical  Operation.  —  A  fortunately  rare  spquence  uf  the  radical 
operation  is  tlio  pn-sener,  after  healing  hsifl  takm  place,  of  a  perraanent 
opening  behind  the  ear.  This  opening  UwJs  into  tho  antrotympanic 
cavity  rpsulting  from  the  bone  operation,  and  from  its  margins  the  skin  is 
continuous  over  the  entire  cavity.  1  sny  the  entire  cavity  is  covered  «ith 
skin,  for  tho  roason  that,  unless  complete  eiitderniixalion  has  taken  place, 
the  p'a^tic  operntioii  we  are  about  to  consider  is  not  indie^ted, 

MosETio-MuoHHOF  OpEKATiON. — This  Operation  proposes  the  utih- 
zation  of  a  Rap  to  be  obtained  from  the  tiwup-t  ininirdiately  below  tho 
opening  to  bo  closed.  The  entire  operative  field — i.e.  thenntrotympanic 
eavity,  airriclp,  and  region  behind  the  ear — is  sterilisied  with  tho  greatest 
care.  tJpon  tlie  skin  just  below  the  opening,  a  (lap  is  marked  with  the 
point  of  the  knife  in  shape  confurming  to,  but  a  little  larger  than,  the  ot>en- 
ing  to  be  closed.  Usually  this  flap  is  cither  oval  or  round  in  contour,  and 
the  incision  takes  tho  form  of  an  incomplete  circle  or  ellipse  (Fig.  2-58). 
The  terminal  points  of  this  inri>»ion  are  pl.iced  at  a  level  Ij^  to  2  mm. 
Ijelow  the  lower  margin  of  the  opening  to  be  closed.  The  incision  delineat- 
ing this  flap  is  carried  down  to  the  periosteum.  An  incision  is  then  made 
su-ound  the  margin  of  the  ojiening  except  opposite  the  liase  of  the  flap 
outlined  below,  and  from  this  marginal  incision  tlie  skin  is  dissceted  up  for 
alwut  I  mm.  (Fig.  2o*J).  The  flap  is  now  dis-sceted  up  from  the  under- 
lying periosteum.  leaving,  however,  its  attachment  at  the  base  undis- 
turlM-d.  The  flap  is  then  turned  upward  and  inverted  so  that  its  skin 
surface  becomes  part  of  the  lining  of  the  cavity  thus  closed  in.  Thm  wlges 
of  the  flap  are  sutured  to  the  prepared  niargini*  of  the  opening  by  intcrnipted 
eilk  sutures  or,  if  skin-grafts  are  to  be  Uifcd,  by  fine  catgut  sutures.  Tlie 
skin  nrouDil  the  denuded  area  from  which  the  flap  has  been  taken  i»  then 
elevated  and  dra«Ti  together  and  sutured  (Figs.  260  and  2fil). 


ria.aW.  Fia-SW.  ria.S0O  lio  2ril. 

FiM.  258.  ZU,  tea.  301.— JJowticMoorlio/  aparalion.  (our  aucci»*i««  aMp*. 


Heine  calls  altenli«»i  to  the  fact  that  the  lissutw  immediately  below 
the  opening  may  hv  largely  cicatricial  ami  tlu^refure  give  little  promise  of 
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a  flap  ciqiable  of  re-cat«blishinK  its  nutrition.  In  such  ctkses  he  has  modi- 
fied the  operation  to  the  extent  of  obtaining  \us  flap  from  the  tiasutt 
immediately  behind  the  opening.  This  i^  a  rational  procedure,  and  one 
to  be  borne  in  mind. 

PolitziT  states  that  in  certain  cases  in  which  be  has  performed  Ihi* 
operation  he  has  witnessed  a  rather  free  growth  of  hair  into  the  antro- 
tympanict  cavity.  t\m  uecuiring  in  some  cases  in  wliich  there  had  been 
little  hair  in  the  region  from  which  the  flap  was  taken.  Tlie  operation  is, 
however,  a  rational  one  wliieh  should  pive  gotid  results  in  properly  5elect«l 
cBseSf — !.«.,  those  in  which  the  opening  is  not  very  large,  the  !x>ne  ca-vity 
completely  epidermiKed,  and  the  tiwue-'s  surrounding  the  opening  healthy. 

Thb  Pa88AU-Trai;tm.\nn  OpEaiTros. — The  steps  of  thi.s  oi>efatiao 
are  clearly  indicale<I  in  the  accompanying  illustrations  (Figs.  262  to  205). 
Two  semicircular  incisions  are  made,  one  behind  and  the  other  in  front  of 
the  opening  (fig.  202).  The  two  eretscentic  Haptf  thus  formed  are  thro 
dissecte<l  up,  the  posterior  from  the  periosteum,  the  anterior  from  the 
periosteum  or,  if  the  anterior  margin  of  the  opening  is  near  the  postauric- 
ular  sulcus,  from  the  perichondrium  covering  the  posterior  surface  of  the 
ouneha.  These  crescent  ic  Haps  are  then  inverted  and  their  edges  appnix]- 
maled  (Fig.  203)  and  finally  sutured  (Fig.  204).  These  first  sutures  are  of 
the  finest  catgut.  Tlie  wkin  surfaces  of  the  flaps,  thus  inverted,  unite  ta 
form  part  of  the  lining  inemljrane  of  the  outer  wall  of  the  cavity  thus 
closed  in.  This  leaves  the  outer,  raw  surface  of  the  flaps  exposed.  In 
order  to  cover  in  this  (Ienude<l  area,  the  surrounding  skin  is  elevated,  and 
then  drawn  togetlier  and  united  by  mcanj^  of  interrupted  eilk  euluns 
(Fig.  2(>.3). 


Pio.  S<U  Fio  3ni.  ria.  304  f  to.  3*1. 

Fi<M.  303,  3S3,  SM,  aOft.  — fluccoiiTB  >tepa  oJ  ibo  PauBD-TiKuUoaiiu  opandon. 

The  operations  desrribed  above  should  fulfil  admirably  their  chief 
purpoee. — i.e.,   the   elowire   of  a   postoperative  opening  after  comptrM 

epidi-rmijtatloii  hai^  taken  place.  Tins,  however,  subjects  the  p.itii,-nt  to 
the  prol(>nge<l  discomfort  inrldent  to  this  very  trying  inwlojHTativp  con- 
dition.   In  my  own  operative  experience  this  particular  defect  ba^  tuit 
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occurred  as  a  rwult  of  the  radical  operation.  I  ani,  therefore,  led  to  ljelie\-e 
that  except  in  ca^ea  of  grave  constitutional  disease  or  dyscrusia  it  is  usually 
prcveutable.  By  this  [  do  not  mean  to  imply  tliat  IjreaJciiiK  dorni  of  the 
postauricul'ir  wound  is  always  pr<>vrntalile,  hut  simply  that  we  are  umially 
able  to  determine,  very  shortly  after  the  orifcinal  radical  Qperation,  that 
po*ta\iricular  healins  is  not  proRrcssinR  satisfactorily,  and  that  ptTmanent 
closure  is,  therefore,  not  likely  Ui  be  Hocured.  I'nikT  mich  conditions  I 
believe  that  this  is  the  proper  time  to  forestall  or  correct  this  defect,  ajid 
that  we  subject  the  patient  to  very  considerable  and  needless  discomfort 
and  harilship  if  we  leave  this  corrective  work  to  be  taken  up  only  after 
healing  shall  have  iKTome  complete. 

Ah  aural  siirgcun  In  the  Willard  Parker  Htispital  for  InfectiouK  Din^asi-s, 
I  have  rei>catedly  been  obli^ted  by  the  urgency  of  the  aural  symptoms  to 
perform  a  radical  operation  uj>nn  children  shortly  after  their  discharRc 
from  the  scarlatina  wur^U  of  that  inr^titution.  In  such  cases  sloughing  out 
of  tlie  sutures  ami  imperfect  union  along  the  suture  line  constitute  a  not 
unusual  exiierience.  For  this  condition  I  have  found  reopening  and  re- 
suturing  of  the  wound  quite  useless,  the  untoward  sef^uence  of  eventa 
just  described  Iwing  UMually  repeated.  To  meet  this  dilticully,  I  have 
employed  a  very  simple  operation,  which  I  shall  take  time  1«  describe 
briefly. 

Author's  Operation  for  I*REVENTiNa  or  Closinq  Postaukicui^ah 
FisTtJLA  FoLLOWiNQ  TtiE  RADirAL  OpKRAnoN.;— Usually  thcrc  is  little 
difKrulty  in  obtaining  firm  union  throughout  the  upi)er  and  lower  tliirtla 
of  the  paitauricular  wound,  the.  point  at  which  the  wound  usually  breakii 
down  being  ru-ar  llie  centre.  As  the  o])eratioii  ly  et|ually  effective  for  a 
postauricular  fistula  of  longer  standing,  the  illustration*  are  drawn  as  for 
the  correction  of  the  latter  condition. 

The  head  should  be  shaved  as  for  the  original  radical  operation  and 
the  parts  carefully  Kleriliz('il  by  the  usual  method.  The  wound  should  l)e 
reopeni-d  by  incisions  confonning  to  \hv  following  plan:  If  the  breaking 
down  of  the  suture  line  is  of  recent  occurrence,  so  that  no  con8ideral>le 
loss  of  tissue  has,  occurred,  the  wound  is  simply  reopened  or  Incised  along 
the  re(vnt  suture  line,  an<l  the  edges  of  the  lips  of  the  wound  are  freslicned 
and  made  straight  by  removing  wi»h  knife  or  sci.ssors  the  surface  layer  of 
cicatricial  or  devttalixed  tissue.  If  the  condition  is  of  longer  standing  and 
has  resulted  in  a  roundcfl  opening  of  (ronsidcrable  size  (Fig.  2lit5),  two 
incisions  »^houM  be  maile  following  the  lines  indicatinl  in  Fig.  2(37.  That  is 
to  say,  Ijeginning  one's  firyit  incision  at  a  point  falling  wit  hin  the  old  suture 
line  and  a  Imlf  inrh  to  lhree-f|UHrters  of  an  inch  below  the  lower  bortler  of 
llie  fistula,  it  h  carried  ui)war<l  to  the  posterior  l)order  of  the  opening  and 
thence  upward  to  a  point  8t,an  e<iual  elevation  above  its  upper  margin. 
The  two  terminal  points  of  this  incision  are  next  uniti-d  by  a  sfcoiid  in- 
cision anterior  to  the  first  and  passing  through  the  anterior  margin  of  the 
opening  (Fig.  2t>7).  The  tik'm  and  subcutaneous  tissue  included  betweea 
these  incisions  above  and  below  the  opening  are  then  removed.    A  third 
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incision,  longer  than  the  first  tn-o,  slightly  curvilinear,  and  roughly  par«JlcJ 
with  and  three-quarters  of  an  inch  to  an  Liich  behind  the  first  iitriston,  is 
thpn  made,  passing  thruugh  tlic  periosteum  to  the  bone.  With  the  I.ang- 
enbeck  elevator  (FiR.  212),  the  tissues  are  carefully  separated  from  the 
bone  from  the  lonn  posterior  inrision  forward  to  the  wound  which  we  desire 
perniaiiently  to  close.  In  doing  this,  (treat  care  should  be  taken  lo  avoid 
injurinK  the  periosteum.  This  absoUitely  relieves  all  tenMiun.  The  post- 
auricular  wound  ie  now  rcclosed  with  interrupted  silk  or  Rilkworm-ffut 
sutures.  S'terile  gauw  is  introduced  into  the  shallow  wound  resulting  from 
the  long  ptisterior  incision  (Fig.  268).     The  drtssing  should  be  changed 
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daily.  Should  stiteh  abscesses  develop,  or  should  firm  healthy  union  alonp 
the  sulure  line  fail,  this  tUies  not  f<»reiell  failure  in  the  final  rwult.  Thi* 
i5tilche»  uliuuld  be  rt-movcd.  The  posterior  jiupplementary  wound  should 
now  be  used  to  maintain  pro]>cr  apptisition  of  the  lips  of  the  wound  cover- 
ing the  old  defec-t  ur  opening.  This  of  course  is  done  by  packing  a  suflirieDt 
amount  of  st^-rile  gauze  into  rhe  posterior  (supplementary)  wound  to  pu»h 
thecoft  parts  forward  and  hold  the  anterior  wound  closed  without  sutures 
and  without  strsin.  This,  if  the  dressings  are  carcfiiily  looked  after,  will 
result  in  rapid,  lirm  closure  of  the  wound  immediately  behind  the  ear, 
after  which  we  have  simply  to  deal  with  the  posterior,  supplementary 
wound,  which  alwaytii  lieals  fairly  tjuickly  by  gratuilation. 

Une  objection  wliioh  may  L>e  raised  to  tlii-^  procedure  ts  the  *car  which 
inevitably  miu*ks  the  site  of  the  supplementary  wound.  If  thia  falls  within 
the  area  of  hair  growth,  it  may  in  a  boy  be  made  noticeable  by  the 
absence  of  hair  in  the  scar  line.  Such  a  scar,  if  conspicuous,  could  be 
easily  removed  by  the  very  simple  priHvdure  of  ejccising  the  scar  tissue 
and  uniting  the  Up^  of  the  n.-iKultiiig  wound. 

In  my  hands  this  operation  has  been  an  effective  means  of  preventing 
a  permanent  postauricular  opening  in  certain  cases  in  which  it  otherwise 
would  have  been  inevitable. 
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CHAPTER  XVI. 

labyrinthectomy;  the  radical  labyrinth  operation;  sur- 
gical DRAINAGE  (JP  THE  LABYRINTH. 

IndiMtions.^In  the  present  state  of  our  knowlerlge,  thrre  djo  but 
fpw  conditions  which  nuiy  lie  t'oni!'i<ler('<i  iiDsiliveindicatiouK  for  opening 
the  labjTinth.    Among  these  may  be  inciuded  the  following: 

Ca)  Chronic  middle-ear  suppuration  with  history  of  past  attack  of 
acute  vetitibular  inflanunation   (nystagmus,  vertigo,  etc.);  tbe  dii»eastfd 
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ear  being  absolutely  deaf  and  tihuwing  complete  abHenee  of  caloric  irrita- 
bility; persistent  aural  disucharge.  This  condition  obviijusly  calls  for  sur- 
gical relief,  and,  since  any  siirRJcal  intervention  falling  short  of  the  com- 
bined radical  and  labyrinth  operations  adds  to.  rather  than  lessens,  the 
patient's  danger,  the  labyrinth  operatinn  must  be  regarded  as  positively 
indicated.  It  iii  in  the  latent  8tage  of  siippiiriitive  labyrinthitis  that  the 
lab>Tinth  may  be  opened  with  least  risk  to  the  patient.  Prognosis  is, 
therefore,  fairly  good. 

fb)  Acute  «t;Lgf  of  diffuse  suppurative  labyrinthitis  plus  deGnite  and 
persistent  symfitoma  of  meningeal  involvement.  This  is  a  grave  condition 
in  which  the  patient's  life  is  in  constant  jeopardy.    The  operation  iit  called 

463 


464       TREATMENT  OF  SUPPURATIVE  LABYRINTHITIS 

for  in  hope  of  preventing  further  serious  involvement  of  the  meninges. 
Prognosis  exceedingly  doubtful. 

(c)  Symptoms  of  acute  diffuse  suppurative  labyrinthitis  coming  on 
shortly  after  a  radical  or  other  tympanic  operation,  and  presumably  indi- 
cating an  accidental  rupture  of  the  capsular  ligament  of  the  stapes.  Such 
lesions  are  known  to  produce  so  high  a  death-rate  that  no  time  should  be 
lost  in  opening  and  draining  the  vestibule.  Prognosis,  in  early  operation, 
— i.e.,  before  meningeal  infection  has  occurred, — fairly  good.  When 
operation  is  delayed  until  leptomeningitis  is  obviously  present,  the  chances 
are  against  recovery. 

(d)  Discovery  during  a  radical  operation  of  an  open  oval  window 
(stapes  being  absent  or  the  capsular  ligament  ruptured)  through  which 
pus  exudes. 

(e)  Fistulse,  due  to  necrosis  in  any  part  of  the  inner  wall  of  the  atrium, 
— i.e.,  vestibular  windows  or  upon  promontory, — through  which  pus  can 
be  seen  to  escape. 

Among  the  physical  conditions  which  in  themselves  constitute  a  reason 
for  opening  the  labyrinth,  a  fistula  in  the  outer  wall  of  the  horizontal 
semicircular  canal  is  not  included.  The  writer  shares  the  opinion  of  those 
(Hinsberg,  Panse,  Heine,  and  others)  Who  believe  that  a  fistula  in  this 
location  may,  though  rarely,  represent  a  distinctly  circumscribed  lab3Ti]itb- 
itis,  from  which  the  patient  not  infrequently  makes  a  spontaneous  recovery. 
In  such  cases  the  question  of  operation  should  be  decided  only  after  a  care- 
ful functional  examination,— i.e.,  by  the  presence  and  character  of  symp- 
toni.s  poiiitinp;  to  diffuse  .suppurative  labyrinthitis. 

Before  attempting  to  describe  the  various  methods  of  operating  upon 
the  iiifcctf'd  laltyrinth,  it  may  be  well  to  refer  very  l)riefly  to  certain  dif- 
ferences of  oj)inion  as  to  the  mechanical  results  which  the  operation  should 
aim  U>  iseeure. 

Krc(^  openiiiK  of  the  vestil)ule  is  the  primary  aim  of  all  operations  for 
suppuriitivc  labyrinthitis.  Janseu  opens  the  vestibule  above  and  behind, 
mill  believes  it  iimieeessiiry,  unless  its  margins  are  necrotic,  to  enlarge  the 
oval  window  (iiiu-iiward  or  to  remove  tlie  outer  wall  of  the  promontorj'. 
In  this  belief  he  is  at  variance  with  all  other  surgeons  who  have  made 
suppurative  hiliyrintliitis  a  speei;il  study.  Hinsberg  and  Neumann  appar- 
ently believe  that  l)y  oiiening  tlie  vestibule  freely  above,  and  then  removing 
the  outer  wall  of  the  ])roniontory,  wc  sceure  drainage  both  of  the  vesti- 
bule and  the  eoehlea,  and  that  tliis  in  the  great  majority  of  cases  fulfils 
every  siirtiieal  indication.  The  operation  proposed  by  Richards  calls  for 
separate  exposure  <if  i-ach  semicircular  canal,  free  opening  of  the  vestibule, 
removal  of  the  outer  wall  of  tin'  promontory,  and,  when  the  cochlea  is 
apparently  extensively  involved,  for  eoniiilete  uncovering  of  the  infected 
cochlear  spaces.  We  shall  return  later  to  a  iliscussion  and  analysis  of 
these  soniewliJit  diverileiit  views. 

Surgical  Guides  to  the  \estlbule.— The  following  structures  may  he 
utilized  as  surgical  guides  to  the  position  of  the  vestiliule; 
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(a)  Th€  anterior,  or  ampullar,  end  of  the  horizontal  semicircuiar  canal  .* 
Removing  the  upper  wall  of  this  part  of  the  canal, — i.e.,  uncovering  it 
superiorly, — the  roof  of  the  vestibule  lies  juwt  behind,  or  rather  internal 
to,  it8  ampulla. 

(b)  The  posterior  ei\d  of  Ihe  harizontal  semicircuUir  ainid :  This  may 
with  care  be  traced  to  its  email  upetiinK  in  the  posterior  wall  of  the  vestibule. 

(c)  The  so-called  "solid  angU":  By  opening  aeparatcly  the  three  semi- 
eircular  canals,  and  observing  the  point  at  which  their  reiipective  planes 
intersect  one  another,  we  are  able  to  derlucc  the  position  of  the  vestibule. 

(d)  Cartibined  use  of  oval  wituloui  ami  ampuUdr  end  of  horizontal  canal: 
The  oval  window  ha\*in(i;  Iwoii  cnlarjied  by  removal  of  t-)ie  promontory  a  mi- 
niife  prolM*.  the  end  of  which  is  ImjuI  Ia  a  right  aniile.  i«  introdiiw^l  through 
the  oval  window  and  carried  upward  lo  the  veslibulflr  i-oof,  which  lies  bfr 
hind  the  ampullar  end  of  the  hurizontol  canal  (Hini<i)et^). 

(e)  Approaching  the  vestibule  from  the  posterior  fossa  (Xeumann), 
the  posterior  vertical  and  the  himzt^ntal  mnnis  are  opened;  the  line  in  which 
their  planes  intersect  each  other  leads  din-ctly  to  the  vimtilmle. 

Operation. — WTiatever  operative  method  u  adopted,  the  opening  of 
the  labyrinth  must  be  preceded  by  a  very  complete  radical  operation.  If 
the  position  of  the  sigmoid  sinus  permits,  the  antromastoid  cavity  should 
be  enlarged  backwanl  snffieicntly  to  alU)W  ample  room  for  the  manipula- 
tion of  instruments.  The-  "facial  spur"  should  be  reduced  to  the  lower 
limit  of  safety  and  always  sufficiently  to  brinR  the  stapes  or  oval  window 
into  clear  view.  Utlicr  structures  which  should  be  clearly  seen  are  theniche 
of  the  round  window,  the  horizontal  portion  of  the  facial  canal,  and  the 
pmininence  of  the  anterior  half  of  the  horizontal  canal.  These  represent 
preliminary  steps  in  any  operation  for  diffuse  suppurative  labyrinthitis. 
It  should  l>e  said  here  that  for  the  operation  upcm  the  labyrinth  itself 
briUiant  illumination,  cither  by  reflected  light  or,  better,  by  the  electric 
forehead  lamp,  is  absolutely  essential. 

The  Jansln  Oi'eua'hon  (intrntympanic). — Jansen  begins  by  remov- 
ing the  ruof  of  tlie  horizontal  semicircular  canal.  In  accompli.*ihinf(  tliis 
great  care  is  observwl  mtt  entirely  to  oblitcrat<'  the  canal  or  to  injure  ita 
floor,  since  the  r<rmoval  of  too  much  bone  in  this  direction  endangers  the 
integrity  of  the  facial  canal  which  lies  just  beneath.  Having  uncovered 
the  canal  by  removal  of  it**  superior  wall,  iU  anterior  end  and  ampulla  are 
used  as  guides  to  the  lower  limit  of  safety,— i.e.,  below  which  the  facial 
caoal  is  likely  to  be  fractured.  The  posterior  portion  of  the  horizuutal 
canal,  which  curves  backward  and  away  from  immediate  proximity  lu  the 
Fallopian  aqueduct,  he  removes  wholly.  He  now  has  a  choice  of  two 
points  of  attack  at  which  to  open  the  vestibule. — viz.:  (A)  Anteriorly, — 
i.e.,  to  the  inner,  or  medial,  side  of  the  ampidlar  end  of  the  horizontal  canal. 
By  this  route,  which  perforates  the  tympanic  roof,  great  care  is  necessary 
to  avoid  fracturing  the  ridge  of  bone  which  inclutles  both  the  floor  of  the 
horisont-ul  canal  and  the  liiiriKoiital  portion  of  the  facial  canal.  (H)  The 
vestibule  may  also  be  reached  posteriorly, — i.e.,  by  tracing  the  horizontal 
30 
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CAnaJ  in  the  dirp<!i.ion  away  from  its  ampiilln,  and  finally  exeavfttinK  in 
tlie  direction  of  lie  email  end,  whirli  opens  upon  the  posti-rior  wh.II  of  the 
vestibule.  The  latU-r  counso  is  rcRarded  as  providing  Rreater  security  to 
the  facial  nerve.  Having  entered  the  vestiLmle  by  the  posterior  route, 
the  openinK  ia  enlarne<l  by  the  careful  removal  of  the  roof. — i.e.,  parallel 
with  the  anterior  arm  of  the  horiKontai  canal  and  in  the  direction  of  its 
ampulla.  This  provides  a  free  openidK  of  the  vestibule  through  its  p€»- 
t«nor  wall  and  roof,  and  usually  completes  the  operation. 

If  it«  margin  sIiciwh  no  evidences  of  necropic,  the  oval  window  is  not 
enlarned  downward  and  the  outer  wall  of  the  proniontor>'  >»  nut  remuved. 

HlNHBtiKi.'s  Oi'KKATiuN.— The  preliminary  radieal  oiJeraliim  having 
been  completed,  Hin.xt^rK  recommends  begiiininfc  the  labyrinthine  operas 
tion  by  enlarging  the  oval  window.  The  stapes  if  present  is  extracted. 
The  enlargemtTit  of  the  oval  window  is  commenced  by  removal  of  the 
small  bridge  of  l>one  connectiono;  the  oval  and  rounti  windows.  With 
a  Ismail  curette;,  the  window  in  now  further  enlarged  by  n-moval  of  the  outer 
shell  of  the  promontor>'  forward  and  downward.  A  small  tyinpatiic  probe 
with  tlie  end  bent  to  a  right  angle  is  now  introduced  directly  thrtpug!)  Ihe 
enlarged  oval  window  and  curried  upward  to  tbc  rouf  of  the  ve^^tibute. 
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This  indicates  the  position  and  level  of  the  roof  of  the  vestibule.  We  must 
now  remove  the  roof  of  the  ampullar  end  of  the  hurijuontal  canal,  which 
require*  the  reduction  of  its  co-called  "pnuiiinenee"  from  almvc  down- 
ward until  its  himon  is  exposed.  This  may  l>e  accomplished  by  shaving 
off  thin  layers  of  bone  with  a  small  Ktraight^dgod  t-hiscl,  by  means  of  & 
curette,  or  by  the  careful  use  of  an  electric  burr.  When  the  lumen  of  the 
canal  is  exposed,  the  tympanic  proln-  may  agnin  l>e  introduced.  The  roof 
of  the  vestibule,  having  been  thus  definitely  located  by  its  relation  to  the 
ampulla  of  the  horizontal  semicircular  canal  and  by  the  direction  of  the 
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proho,  is  perfdratM  I\v  means  nf  a  hurr  or  very  Hmiill  chisel.  The  opening 
it;  thrn  onliirg{-il  lim-kwuni  (Pig.  270). 

To  summarize:  Tlie  surct'ssive  t-ivps  of  the  HlusberR  operation  are 
(a)  enlarpt'iiicnt  dowiiwnrd  of  the  oval  wimlow  iiml  n-inuval  (if  the  outer 
wall  of  the  promontory;  this  exposes  frcfely  the  lower  pwrl  of  the  vestibule 
and  the  hn-*yil  wh<»rl  of  the  cochlna;  (b)  removal  of  the  superior  wuU  of  the 
ampullar  end  of  the  horizontal  semicircular  canal;  (c)  perforating  the  roof 
of  the  vestibule  and  subsequent  enlargement  of  tins  opening;  (dj  removal 
by  very  careful  curettage  of  diseased  struelureB — ».p.,  granulations,  etc. — 
from  the  spaces  so  exposed.  In  the  author's  opinion,  this  is  a  rational, 
safe,  and  fairly  complete  method  of  draining  the  vestibule. 

Kkhaki>s's  Uj'EitATioN. — This  method  proposes  the  separate  exposure 
and  opening  of  each  of  the  three  i^rmifiireular  canals.  When  this  has  been 
accomplished,  we  have  clearly  indicated  the  planes  of  the  three  canals 
which  stand  at  right  angles  to  each  other  and  enclose  what  i.^  spoken  of  aa 
"the  Kdlid  angle."  The  roof  of  the  vestiliule  falls  within  the  platie  of  the 
boriEontal  canal.  By  the  solid  angle  is  presumably  meant  the  angle  formed 
at  the  point  where  the  respective  pltmes  of  the  three  canals  intersect  each 
other  (Fig.  271J.    This  marks  the  |K)iat  beneath  which  the  cotumon  tube 
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of  the  two  vortical  cannls  bends  outward  to  enter  the  vestibule.  It  is  at 
this  point  that  Rit^harils  enters  the  vestibule,  creating  here  a  conical 
depression  which  is  gradually  lowered  until  the  vestibule  is  reached.  "The 
opening  of  the  vestibule  is  now  enliirged  until  a  full  exposure  is  obtained  of 
thU  portion  of  the  cavity."    The  remainder  of  tlie  operation  includes  the 
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removal  of  the  bridfce  of  bone  connecting  the  oval  and  round  windows  and 
the  uncovering  of  the  first  cocbloal  whorl  by  romuval  oE  the  outer  Bhell  of 
the  promontory  from  behind  forward  and  downward.  In  cases  in  which 
the  r«chl<^a  has  l>ron  extensively  invaded,  Uichiirds  advises  that  it  be 
exposed  and  opentKl  to  the  extreme  limil  of  the  morbid  proewss. 

Neumann's  Operation  approaches  the  %'estibule  from  thcpaet«hor 
fosBa  of  the  ekull. 

Pretiniimirtt  Steps. — The  radical  operation  is  completed  in  the  usual 
way,  and  the  sigmoid  bIiius  is  in  part  uneovereil.  In  front  of  the  anterior 
margin  of  the  sinus,  the  bone  covering  the  cerebf-llar  dura  is  rem'iv<H|  from 
the  tegrnen  antri  almve  to  the  forward  beml  of  the  sinus  below.  The  dural 
covering  of  the  cerebellum  is  thus  exposed  over  a  triangular  space  which  is 
bounded  above  by  the  roof  of  the  mastoid,  liohind  by  the  sigmoid  Minus, 
and  in  front  by  the  base,  or  pasteriur  surface,  of  the  petrous  pyramid. 
This  posterior  surface  of  the  os  pctroea  constitutes  the  operative  field  from 
whic))  a  imthway  to  the  labyrintii  is  made. 

The  Labj/rinOtine  Opfraitvn.—The  vestibule  is  approached  by  the 
gradual  cutting  awny  of  the  posterior  surface  of  the  petrous  l>one.  This  is 
best  accoiupUsbed  by  meaos  of  a  sharp  chisel  or  gouge.    As  auccnsive  vcfy 
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thin  layers  of  bone  are  removed,  the  Ijone  surface  should  be  scrutiniEed  for 
the  first  exposure  of  the  posterior  vertical  semicircular  cattal.  This  may 
first  be  recognijsed  as  a  short  linear  discoloration  or,  if  its  lumen  is  opened, 
as  a  short  vertical  tunnel  representing  tlie  oi'eu  canal.  As  the  removal  of 
botie  proceeds,  this  part  of  the  posterior  vertical  canal  is  also  removed. 
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Above  and  below,  however,  are  seen  two  email  circular  orifices  which  repre- 
sent cross-sections  of  the  canal,  fr'irii  which  points  its  superior  antl  inferior 
arms  are  continue<l  to  their  termination  in  the  vestibule.  Further  removal 
of  bone  brings  next  into  view  the  posterior  arc  of  tlie  horizontal  semicircu- 
lar canal,  it»  lumen  lyinK  horizontally  and  at  n^lit  angles  to  the  plane  of 
the  posterior  vertical.  When  this  also  has  been  cut  away,  we  sec  a  third 
small  circular  orifice  in  the  bone,  lyini?  about  midway  between  and  a  little 
external  to  those  first  noted.  Thiw,  of  course,  represents  a  cross-section  of 
Uie  posterior  ami  of  the  horizontal  canal,  which  terniinatcH  in  the  poaterior 
wall  of  the  vestibule  (FiR.  272). 

If  we  imagine  lines  joininK  the  three  orifices  so  exposed,  we  have  en- 
cloEcd  a  slender  triangular  space,  the  ceiitre  of  which  will  mark  the  point 
c4  our  attack  upon  the  vc«tihu]c  (Fig.  273).    Having  thus  determined  the 


Vfillbul*  opvnad  vin 
the  Neil m BUD  rout* 


h 


f'  ■?! 


^/ 


8? 


n/i: 


icular  spitca.  cBCtra  of   / 
;li  repr*Mnl*  point  ot  -' 


TrlaiiL, 

wkio,    ...    ... 


Pi(».  373.— flUTgicaJ  cuidoa  to  T««libult  (NaiiinanD'a  aiMTBlion). 

point  of  attack,  we  have  three  sources  of  information  as  to  the  direction 
which  the  excavation  shall  take  to  perforate  the  posterior  wall  of  the  ves- 
tibule,— vii.,  (a)  its  known  relation  to  tympanic  landmarks,— e,j.,  its 
position  just  behind  and  chiefly  above  the  oval  window;  (h)  the  obvious 
direction  of  the  open  jwrterior  crua  of  the  horizontal  canal;  and  (c)  the 
estimated  plane  of  the  posterior  vertical  canal,  the  two  ends  of  which  we 
have  open  before  us.  This  avenue  of  approach  has  the  advantage  of  being 
well  behind  the  bend  and  descendiTij?  portion  of  the  facial  canal,  .so  that 
the  facial  nerve  ia  in  no  danger  of  injury  at  this  utage  of  the  operation. 

The  vestibule  having  been  exposed  through  its  poaterior  wall,  the 
opening  may  be  enlarged  by  the  careful  removal  of  the  roof.    The  removal 
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of  the  promuDtury  frum  the  oval  winduw  downward  an<l  furwaid  is  camod 
out  in  the  usual  manner. 

Comparative  ADVANTA<iE3  and  Disadvantages  or  tub  DirrEREST 
Operations. — JoTuen's  operation  i."  a  practical  method  o(  uncovering 
the  u|»per  portion  of  the  IflhjTinthine  vpstilnile.  As  a  thrrapcutic  meaiture 
its  efficacy  is  nianvd  l)y  its  failure  to  provide  drainage  below  l>y  the  eor 
largement  of  tlie  ovat  window  and  the  removal  of  the  outer  wall  of  the 
promontory-.  To  this  is  probably  due  the  unusually  large  pcrccntap^  of 
deaths  (25  per  cent.)  in  Jansen's  recorded  series  of  labyrinthine  operationa. 

Uinsberg's  operation  pro\-ides  a  sj-titrmatic  and  comparatively  &ttfc 
method  of  o|H?iiing  tiie  ve^tihulo  and  i>ai^l  turn  of  the  cochlea  wliicb,  if 
properly  executed,  can  not  fall  adequately  to  drain  these  spaces.  As 
compared  with  the  Neumann  operation,  it  offers  a  distinct  advnntj^c, 
in  cases  in  which  the  disease  is  confined  within  the  labyrinth,  in  that  the 
sigmoid  sinus  and  dural  covering  of  the  cerehplliim  are  not  uncovered.  In 
execution  it  m  simpler  than  Richards'^)  operation  and  the  surgical  guides 
utiliaed  in  locatioR  the  vestibule  arc  more  definitely  indicative  of  the 
position  of  that  little  ciivity. 

Richards'^  operatinn  differs  in  its  mechanical  results  from  tho«  of 
JoDAen  and  HinslKTR  in  its  Insistence  on  the  separate  opening  of  each 
semicircular  canal  and  the  complete  exploration  of  the  cochlea  when  the 
cochlea  is  extensively  involved.  As  described  by  itj*  sponsor,  it  prespnts 
the  following  difEeiilties  for  the  student, — viz.;  (a)  no  directions  are  given 
for  locating  the  two  vertical  canals,  and  their  delineation  is  essential  to 
the  utilization  of  the  so-called  "t^lid  angle;"  and  (h)  tite  t«rm  "solid 
angle"  is  a  suniewliat  indennite  expression  which  conveys  no  impression 
of  the  exact  p*)int  for  opening  the  vestibule. 

Neumann's  operation  offers  the  following  advantages  over  the  othen: 
(a)  The  risk  of  injury  to  the  facial  nerve  is  practically  or  almost  nil;  (b) 
in  case  of  suspected  deep-seated  epidural  abseef>8  in  the  cerebellar  fossa, 
this  lesion  is  investigated  and  perhaps  relieved  by  this  operation;  and, 
again,  such  lesions,  thou)ih  unsuHpectei),  are  sometimes  l>rought  to  light 
by  this  method;  Cc)  Neuniaoo  claims  that  the  formation  of  healthy  granu- 
lations occurs  more  rapidly  from  healthy  dura  than  from  the  dense  bone 
of  the  lab>Tinth,  and  that  the  period  of  postoperative  healing  is,  therefore, 
actually  shorter  than  by  other  nirthods. 

The  chief  objwtion  to  the  Neumann  operation  is  the  unwillingnei>s  of 
many  surgeons  to  open  the  brain  cavity  in  the  absence  of  suspected  intra- 
cranial disease,  and  the  risk,  however  small,  which  such  exposure  entaiU. 
When  the  sigmoid  sinus  is  placed  fur  forward, — i.e.,  very  near  tbe  pos- 
terior wall  of  the  bony  meatus, — Neumann's  operation  is  not  practicable. 

Before  leavinR  the  discussion  of  operative  methods  or  technic,  the  writer 
wishes  to  describe  very  briefly  a  method  of  opening  the  vestibule  which 
has  seemed  to  possess  the  advantages  of  simplicity  and  comparative  safety. 

Aurnon's  MhTnoD  op  Reaciiino  the  A'bstibulk.— The  preliminary 
radical  operation  prepares  as  usual  the  way  for  the  surgical  attack  upon 
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the  vestibule  is  made  l\v  thorou(i;t»Iy  excavating  this  space  by  means  of  a 
suitable  li<ine  tnirel.te.  'J'liis  leaves  an  ujien  simee  of  variable  hei(iht  and 
considerable  dcptli  above  tlie  horizoiital  cana!  and  vf^tibule  (Fir.  275,  a). 
The  next  step  is  the  expoBiirc  of  tlie  lumen  of  the  horizontal  eaiial  by  re- 
moval of  its  upper  wuli,  If  we  attempt  to  accomplish  this  by  means  of  a 
chiwi, — even  though  wo  try  in  rnniove  only  the  thinnest  layers,— we  nm  a 
very  considerable  ritk  of  cau!*inB  ii  fracture  invoivinp  the  faeial  canaf.  uith 
rfj^ultiiiK  fneinl  nerve  injury*.  If  wo  rinplny  the  onliiian*  curette,  the  foree  or 
pressniv  requii-cd  in  it.*  use  involves  a  similar  daiimT.  The  writ^T  Imlievefl 
that  he  eliminates  (hose  risk)*  very  largely  by  the  use  of  a  specially  desiji;ned 
cuit-Ile  (Fi(i[-  276),  tlie  cdcet'  iif  which  jin-  very  sharp,  hi  ernployinit  this  in- 
strument, one  should  di-jH-ntl  ui^m  (hesharpiit-jwof  ilscuttinKed(jei*and  use 
rather  rapid  serapinp  movements,  with  relatively  little  pressure,  to  lower  or 
excavate  the  bone  from  above  downward.  In  tliis  way  the  upper  surface  of 
the  bony  shelf  pontninirifc  the  horizontnl  oannl  aiid  eovering  the  vesiihulp  is 
rapidly  seraiHti  away.  SufTiciont  foi-CT:  is  not  usotl  to  risk  fracltirinR  the  bone. 
While  this  excavation  is  in  proRress,  the  upper  bone  surface  is  under 
constant  scrutiny  for  the  first  signs  of  the  horizontal  semicircular  canal. 
Thia  Is  first  seen  as  a  linear  discoloration,  or  rather  loss  of  ivory-whiteness 
under  the  bone  surface,  and  then,  as  its  lumen  is  opened,  as  a  very  narrow 
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forward  by  inoanH  of  the  same  instrument  to  the  beginninR  of  its  ampulla, 
and  backward  to  the  l)eginniiig  of  il*i  posterior  arc.  Thw  gives  the  physical 
ooodition  shown  iu  Fig.  277,  a.    In  exposing  the  canal  by  this  method,  we 
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are  Bimultftneously  reilucinK  the  tbickness  of  the  hone  constituting  the 
roof  of  the  vestibule,  and  thus  rendering  easier  the  next  stop  of  the  opera- 
tion,— viz.,  the  actual  exposure,  or  opontnK,  of  the  vestthule.  We  locate 
the  roof  of  the  vestibule  by  its  known  position  just  beliimi,  or  internal  to, 
the  ampulla  of  the  horizontal  canal,  and  also  its  position  internal  to  a 
vertical  line  pa.«sing  thrciugh  the  niehe  of  the  oval  window.  By  elevating 
the  handle  of  our  special  curette  we  may  now  excavate  the  space  b«!hind 
the  anterior  end,  or  ampulla,  of  the  horizuntiil  canal  and  quickly  enter 
the  vestibule.  In  doing  this  we  t<hould  avoid  too  great  ha^te,  as  by  exert- 
ing excessive  pressure  at  this  point  we  may  place  too  great  a  strain  upon 
the  ridge  of  hone  containing  the  horizontal  and  facial  canals,  and  cause  ita 
fracture.  Once  the  vestibule  has  been  uncovered,  it  is  an  emy  matter  to 
enlarge  the  opening  backward  to  the  point,  if  desired,  of  completely  re- 
moving the  posterior  arc  of  the  horizontal  canal.  Thi;<,  however,  I  believe, 
is  rarely  called  for,  and  I  can  not  see  that  it  serves  any  particularly  useful 
purpose  unless  we  have  physical  evidences  of  an  extension  of  necrosis  in 
tliis  direction. 

If  the  8tapeJ4  has  been  removed,  we  may  now  pass  a  small  bent  t>'mpanic 
probe  through  the  oval  window  and  upward  into  our  opener!  vestibular 
cavity,  or  inee  versa  (Fig.  277,  h).  The  oval  window  iB  next  enlarged  and 
the  promontory  removed  by  metho<ls  already  indicated. 

The  operation  for  diffuse  suppurative  labyrinthitis  is  admittedly  a  diffi- 
cult one;  but  for  the  student  its  inherent  difficulties  have  been  both  magni- 
fied and  multiplied  in  some  of  the  descripttonA  of  technic  which  have  been 
written. 

Ha\*inR  outIine<l  and  compared  the  various  sunrical  pathway.s  to  the 
labyrinth,  it  may  be  well  to  return  linefly  to  a  Hisciuwion  of  certain  prol> 
lems  involved  in  labyrinthine  surgery,  whatever  oiwrative  method  be 
adopted. 

In  wi<litinn  to  the  facial  nerve,  four  Htructures  or  n^ons  are  said  to  he 
in  some  danger  of  injury  during  a  labyrinthine  operation, — viz.,  the  bulb 
of  the  jugular  vein,  the  carotid  artery,  the  internal  audilorj-  meatus,  and 
the  modiolus. 

The  jvguhr  bftlb  and  airoHd  nriery  may  lie  rlismifwed  with  a  word. 
They  ore  at  no  risk  in  the  hands  of  a  cjireful  surgeon.  Fatii  when  abnor- 
mally placed,^ — -the  jugular  bulb  projecting  high  into  the  hypotjTnimnum 
or  the  artery  being  ex|>owd  tlirough  a  dehiscence  \\\  the  carotid  canal,— 
they  should  be  safeguarded  by  the  deliberate  care  which  should  attend 
every  step  of  an  operation  uptin  the  labyrinth.  I  ejin  think  of  but.  one 
source  of  danger  to  these  vctftvls  in  such  an  operation, — viz.,  the  use  of  an 
electric  burr.  One  can  readily  imagine  that,  with  either  vessel  occupj'ing 
an  abnormal  position,  this  instrument  might  easily  enter  it  before  tho 
surgeon  could  discover  it-^  malpn.'iiiion.  This  fact  might  find  exprcsBion 
in  a  surgical  rule,^viz.,  that  the  eledric  burr  shovld  mil  he  jwerf  in  the  renumd 
of  the  promontory. 

Inienuii  Atuiilory  Meatus, — ^The  dura  here  is  firmly  adherent  to  the 


474        TREATMENT  OF  SUPPURATIVE  LABYRINTHITIS 


tv 


subjacent  bone  and  is,  tlierefore,  peciiUariy  subject  to  injury.  The  point 
of  a  chisel  entering  the  lueatiis  either  from  the  ca\'ity  of  the  vestibule  or 
region  of  the  base  of  the  modinlua  would,  therefore,  almost  ine\'itahly 
produce  rupture  of  ita  durnl  lining.  Acconling  to  Richards,  acci<lental 
opening  of  the  internal  niratiis  Is  likely  tn  >>e  followed  by  rapid  and  serious 
lo68  of  cerebrospinal  fluid,  and  places  (lie  patient  in  Breal  danger  of  nieiH^ 
gp!\[  infection.  The  los3  of  cert'bro^piiial  fluid  aptxirently  occur* 
when  Die  duntl  lining  of  the  ineatu.'i  i»  ruptured.  1  know  of  two  caa 
one  of  which  caino  in  my  wvn  wuTjical  experience— in  which  the  iutennl 
tneatuH  was  opened  with  a  curette.  In  neither  of  them  was  there  any 
noticeable  luss  of  cerebral  fluid.  For  this  reason,  I  am  incliocil  to  l>eIievT 
that  the  chisel  is  an  exceeflinuly  danKcnnis  instrument  for  use  in  the  neigb- 
borhood  of  the  internal  nieatus.  1  uiyiiielf  in  the  esisc.  rcfernni  to  iJtwvt 
opened  the  internal  meatus  with  a  curette,  with  no  loss  of  cerebrospinal 
fluid  and  no  itieniiijii-al  n\inptoins.  I  agree  with  Kichards,  liowever,  that 
ojieninK  of  the  internal  meatus  should  Ije  carefully  avoided. 

MofiwhtH.—Th^re  seems  to  be  little  question  that  tlie  structure  injuiy 
of  which  entaik  greateeit  risks  is  the  modiohis.  That  we  cannot  make  a 
thomufrh  surgical  explomlion  or  exposure  of  the 
cochlea  willirnil  n-inoviixg  some  poi-tion  of  the 
modiolus  is  made  perfectly  clear  to  uj^  when  we 
look  at  a  fieccion  tlirougli  the  cochlea  from  bow 
to  ai>ex  {V\K.  278).  If  the  modiolus  ha^  been 
actually  diwtnjyed  by  di-scaw,  it  is  ]M>!**il3le  that 
itf  channels  have  Iteen  closed  by  the  inflantmft- 
lory  proec'w  in  juivaiice  of  the  necrosi.^.  If  such 
deslmction  has  not  occurred  we  shall  do  well  to 
content  ourselves  with  pn>\*iding  free  dmina|ce 
fnjni  the  vestibule  and  first  eochlew  turn,  and 
not  attempt  such  radical  exposure  of  the  cochlea 
as  will  Ihjtiw  open  tlic  iiumiiieraljje  little  charuiels  within  the  niodioliK. 
In  other  words,  I  believe  that  m  operating  upon  the  labyrinth,  we  deal 
pro)«!rly  witli  the  inmlioluH  when  we  leave  it  at*  nearly  as  ponsilile  alone. 

In  supixMt  of  the  alxjve  dogma  we  should  iK'ar  in  mind  tlie  chief  purpose 
of  the  labyrinth  operation,  which  is  primarily  to  »ave  life  by  preventing  a 
dpread  of  the  infection  1o  brain  or  memngGs.  Of  the  natural  cliaiuicls  by 
which  pits  from  the  lah>Tini.h  may  reach  the  intracnintal  ejivity,  thow 
traversuig  the  modiolus  oftenesl  Icaii  to  iniracmnial  *liw^asc.  VMipji  we 
remove  any  part  of  the  modiolus,  we  shorten  and  open  wide  these  most 
dangeious  [Withways.  and  awume  a  risk  altogether  diapruixirtionato  lo  any 
advantage  which  may  be  ex|X-'Cted  from  our  misplaced  surgical  zeal. 

This  brings  us  to  the  question, — -is  drainage  all  tliat  the  labyrinthine 
operation  should  aim  to  accomplish?  Personally.  I  believe  tliat  in  Ute 
great  majority  of  ca.'«'.'<  it  is.  The  interior  of  the  InbjTinih  diffen?  from 
exIia-lal>>Tinthinc  partes  of  the  teinimral  L>one  in  thia  im[X)rtant  |iarticular, 
— viz..  it  contains  no  diploic  or  pneumatic  structures,  its  walla  hdaf^  evey- 


Tia.  278.  ^Ilariaoiilal  McUon 


1 


L.\KE'S  OPERATION  mU  RELIKF  OF  VERTIGO         475 


ivhere  foniietl  of  h«ni.  dem?c  bone.  ThoroxiRh  dminaRe  should  theroforn, 
place  tho  labyrinthine  sparos  niuirr  vpr>-  fnvomhif?  conflition-s  for  rapid 
alutinn.  Kven  though  the  cochli'ji  \tf  pxU^itfivcly  iiivulvt-d,  it,  in  surely 
fer  f<i  dei>rnd  up(»n  such  drainage  as  is  provided  by  rtinoval  of  the 
jimniontory  tJmti  to  extend  our  exploration  at  the  risk  of  opening  the 
mimorous  channels  within  the  iinKlitJus,  and  thus  fiicilitafe  th<'  pajwa^e  of 
infective  matter  to  the  inetiinRes  through  what  bt  juhaiittedly  the  rmist 
danicerous  pathway  from  the  labyrinth. 

I  agree  with  Jnnsen  that  it  is  not  necpissan-'  to  open  and  explore  »epa* 

iut«ly  each  semicircular  canal.    \\'hi>ii  n  Gi^tulu  k'tuie,  into  one  of  the  canalH, 

■the  necrotic  tract  should,  of  course,  be  eliminated.     But  the  walb*  of  tlie 

Itony  eaiiaU  are  fornied  t>f  ver\'  hard,  deriKt>  Iwne,  rarely  Ix-'coniing  necrotic 

from  within.    The  canwls  open  only  into  the  ve(*tibule,  and  when  the  ves- 

liimle  hiu-  Im'ph  frwly  opened,  adequate  drulnage  of  the  canals  hna  aim 

been  providwi.    That  t.he?<e  cnnelusions  are  in  accord  with  clinical  results* 

is  supported  by  the  fact  that  HinsU-rg's  operation,  which  insists  only  upon 

the  opening  of  a  sinRle  canal. — i.e..  the  horiznmal, — luin  in  tlio  service  of 

■  the  University  Hospital  of  Rreslau  vncldtMi  a  mortality  of  only  4  per  cent. 

^L       In  r^ndusiun,  llie  wrilw  wislitw  to  ivitii^rat*'  his  Ijelief  that  the  latent 

HUftce  of  suppurative  labyrinthitis  is  that  duniig  wliieh  the  labyrinth  can 

"be  operated  UfHHi  with  leii-st  risk  lo  the  patient.     If,  thfrefore,  we  can 

Jbrii^;  our  patient  thnjugh  the  acute  et^ige  of  the  disease  without  operative 
intcrvejition,  we  may  then  op<*rat^  witli  greatly  incroa»ed  chanefM  of  a 
»iccc4«ful  isRUR.  It  is  probably  in  appreciation  of  this  ratio  of  the  danger 
to  the  stage  of  the  disease  that  Heine  reeommends  that  granulations  be 
ecrapeil  fniin  a  laliynnihine  fihtnla  only  If  the  sym|)toiiif>  of  vestiljuliir 
irritation  liave  cotnpWtflj''  disappeared.  In  suppoi-l  of  this  contention  he 
<citcs  a  case  reporti<d  by  Jant^en  in  which  "granulations  were  scraped  out 
of  a  lftb\Tinlli  which  had  l>eeri  ofM-nwl  the  week  before,  mth  the  result 
that  thi'  jiaiient  dcvelojw-d  meningitis  and  diitl."  Carrying  rhe  idea  still 
further,  it  would  .seem  safer,  in  cases  of  suppurative  invasion  of  the  laby- 

tiinth  following  surgical  injury  at  the  oval  window,  to  content  oneself  with 
simple  drainage;— I.e.,  Iiaving  uncovered  the  vestibule  above  and  the 
Grat  cochlea-l  whorl  below,  any  cnre^ttage  within  the.se  spaces  should  be 
atudiously  avoiiUMl  a.«  likely  to  determine  the  paswige  of  infin'tive  matter  to 

ttbe  meninges.    This,  of  courw,-,  in  in  accord  with  the  l>elief  that  when  the 
latent  stage  Is  reached,  the  pathway's  of  infection  are  to  some  extent  closed. 
Obliteration  of  the  Vestibule  for  the  Relief  of  Vertigo  (Lake).' — Bo- 
fore  lea^-ing  the  subject  of  labyrin thine  surgery,  a  word  should  l>e  said 
of  the  pioriirr  wojk  of  Mr.  Richard  Lake  in  obliterating  the  menibranoits 
fcvestibule  in  cases  of  intractable  and  unbearable  i-estihula.-  vertigo  not 
^dependent  upon  suppurative  labyrintliltis.     \Vlii!e  Muceeiwful  ojwrations 
for  this  purpowo  had  previously  Ix-cn  perlonned  by  MilliKan,^  his  opera- 
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Uons  had  oonaisted  of  the  nmayal  of  the  pmnunent  external  an  of  the 
faoriiontal  Bunidrciilar  canal.  We  qow  know  that,  if  we  eoaay  to  anmil 
the  function  and  initalnlity  of  the  vestibular  nerve,  it  ia  mate  logical  to 
destroy  completely  the  structures  ol  the  membraocus  labyrinth,  and  far 
safer  to  open  fully  the  labyrinthine  vestibule  than  to  open  a  msi^  aenu- 
drcular  canal;  fw  the  slighter  operation,  to  be  suooesaful,  must  lead  to 
abbUion  of  function  of  the  entire  vestibular  medianism,  and  it  mi^  equally 
as  well  lead  to  diffuse  suppurative  labyrinthitis  should  the  paetopendm 
wound  by  any  chance  become  infected. 

Lake's  opmttion  oonmstB  of  the  removal  of  the  roof  of  the  ertamal 
semicircular  canal,  the  tracing  ci  this  canal  to  its  terminaT  op«aaD§^  faito 
the  vestibule,  thorough  removal  of  the  roof  of  the  vestibule,  and  the  pro- 
vision cd  a  counter  opening  below  the  borixontal  portitm  <rf  the  facial 
canal  by  extraction  of  the  stapes. 

This  procedure,  as  also  in  some  cases  was  ^m  technically  ainqiler  open- 
tion  of  Milligan,  has  proved  sucoessful  in  attaining  the  clJef  end  in  view, 
— vix.,  the  relief  of  Uie  vertigo.  The  operation,  whUe  it  has  proved  auo- 
oeesful  in  Lake's  hands,  is  indicated  only  in  a  very  hmited  class  of  nam 
Mr.  Lake  himself  states  that  it  ^ould  not  be  emidc^ed  in  the  'oaae  of 
individuals  with  good  hearing  power,  ot  even  for  those  with  a  useful 
readue  of  hearing.  In  other  words,  he  r^;ards  his  operation  aa  indicated 
only  in  cases  in  which  the  cochlear  functi(m  is  so  far  lost  aa  to  render  its 
preservation  a  negligible  consideratitm.  Whatever  degree  of  hearing  the 
patient  may  possess,  absolute  deafness  in  the  ear  operated  upon  ia  the 
inevitable  outcome  of  this  operaticm. 
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STTBGICAL  TREATMENT  OP  INFECTIVE  SIGMOID  SINUS  THROMBOSIS. 

Bcroni:  entering  upon  a  description  of  operative  methods,  it  may  be 
well  to  rnfer  briefly  to  cpriain  questions  which  Iwar  dirttclly  upon  the 
treatment  of  Minus  diftt-u^c,  and  whioh  ari^  yrt  open  to  dittcusxion. 

Until  cmite  recently  it  was  almost  an  axiom  among  the  leading  aurists 
of  America  tluit,  when  a  suppurative  lesjim  within  the  sigmoid  Binua 
demands  that  this  vessel  be  isolate*!  from  the  general  bbod  stream,  the 
jugular  voin  should  be  expast^d  and  reacnlcd  from  a  point  a  little  above 
the  clavicle  to  a  point  above  the  entrance  of  the  facial  vein. 

As  opposing  this  \'iew  must  be  cnnsidered  the  interesting  and  remark- 
ably sucL-ewifu!  series  of  caseH  reported  a  few  years  since  by  Dr.  Crockett, 
and  tfl  which  reference  has  already  been  made.  In  these  cases,  sixty  in 
number,  and  operated  upon  by  the  various  surgeons  of  the  Boston  Eye 
and  Ear  Infinnar>'.  the  vein  was  simply  di\'ided  between  two  ligatures,  no 
part  of  it  being  remnved.  Including  within  this  series  certain  coses  in 
which  evidences  of  meningeal  or  brain  hision  were  prestnit  before  the 
operation,  the  mortality  was  16  per  cent.  By  excluding  the  cases  of  pre- 
existing brain  or  meningeal  involvement,  the  mortality  is  reilueed  to  9 
per  cent.  The<e  results  are  at  lea^t  as  good  as  any  follo\ving  jugular  resec- 
tion of  which  I  have  seen  reports. 

When  in  Vienna  four  years  ago,  the  writer  was  shown  several  cases  of 
sinus  thrombosis  in  the  hospital  wards  presideii  over  by  the  surgcim.-*  of 
Uio  Politzer-Urbantschitsch  Clinic,  which  had  bet^n  operat^-d  upon  by 
simple  ligation.  He  was  told  that  ligation  was  the  method  there  employed 
in  cases  not  giving  jibj-sical  signs  of  extensive  jugular  thrombosis,  and  that 
the  results  were  regarded  as  satisfactory.  Returning  to  Vienna  two  years 
later,  he  learned  that  these  views  had  not  been  modified. 

Dr.  J.  J.  Thompson,  of  New  York,  recently  told  the  writer  that  he 
had  in  the  past  few  year-i  fiillowed  the  Boston  school  in  operating  upon  a 
number  of  cases  of  inf<H^tive  sinus  thrnmlmsis  by  simple  ligation,  the  liga- 
ture being  applied  in  many  cases  below  the  entrance  of  the  facial,  and  that 
the  results  were  quite  as  guoil  as  any  he  had  ubj*erved  from  jugular  resec- 
tion. In  a  case  recently  operated  U[K)n  by  the  writer,  the  patient's  coa- 
diiton  was  so  unfavorable  that  doubt  wn.'^  expressed  as  to  whether  he  would 
Bur\'ive  an  operation.  The  operation  had  progressed  as  far  as  the  exposure 
of  the  lower  end  of  the  jugular  when  the  patient  showed  signs  of  collapse, 
and  the  opt^ration  wa«  endeil  abru|)tly  by  the  res^ection  uf  a  small  portion 
of  the  vein  coiwiderably  below  the  entrance  of  the  facial.  In  this  case 
the  resected  portion  was  so  sttiall  and  so  situated  as  to  be  equivalent 
in  eSect  to  a  ligation.    Tbe  patient  made  a  fairly  rapid  recovery. 

The  above  facts  are  at  least  sufficiently  impressive  to  justify  me  in 
ur^ng  that  we  hold  this  question  open  to  discu^iua  imd  our  mind^  recep- 
tive to  further  evidence. 
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Thn  arguments  in  fiivor  of  rejection  as  oppooeJ  to  simple  liEstion  of 
the  jugular  are  has«I  upon  the  fact  that  the  intima  is  oft<-n  fauiid  to  l» 
extensively  (HKcaM'd  ovor  a  con^iderablo  pirrtion  of  its  entire  lenRtii,  in 
whicli  case  resection  would  seem  the  only  adequate  treatment.  The  n- 
moval  of  the  vein  to  a  point  almve  the  entranre  of  the  facial  is  insisteil 
upon  as  a  meana  of  preventiiiR  a  reversal  of  the  blood  rtream  and  diswm- 
inatlon  of  wptic  malter  throuKh  tlie  latter  vessel.  Upon  theoretie  fcrftunda 
this  operation  seems  both  logical  and  thorough,  and  the  results  have  as 
a  whole  been  regarded  fl-s  .satisfnetory. 

The  Htivaiiliiges  claimed  for  simple  ligation  of  the  jugular  vein  as 
compared  with  resecliou  are  (!)  its  comparative  simplicity;  (2)  the  usual 
absence  of  shuck;  (3)  absence  of  diffiguring  potitti[)erative  defurmity  or 
scar:  and,  finally,  its  advocates  claim  that,  through  the  smaller  drain 
upon  the  patient's  vitality  and  nervous  force,  the  results  are  better. 

Personally  the  writer  has  so  far  followt-d  the  practice  in  vogue  among 
his  hospital  associates,  and,  with  the  single  exception  of  tlic  case  al)ove 
cited,  has  resected  the  vein  from  a  point  ftomewhat  alwve  the  clavicle  to  a 
point  above  the  entrance  of  the  facial.  WTiile  he  has  had  under  his  care 
B  large  number  of  cases  in  which  the  outer  sinus  wall  was  extensively 
diseased  and  of  others  presenting  etymptoms  strongly  suggestive  of  sinus 
thrombosis,  his  actual  operative  experience  has  been  comparatively  small. 
He  has  rejected  the  jugular  vein  in  Ucasee.  of  wliich4die<iandl0n?coverHl. 
Three  of  the  fatal  cases  were  secondary  to  -were  systemic  discaac,  one  diph- 
theritic and  two  comphcaling  scarlet  fever  of  severe  type. 

In  tiie  above  statement  I  have  tried  to  present  impartially  the  two 
sides  of  thi^  question  as  one  still  sub  judice.  As  to  my  personal  belief,  a 
review  of  the  subject  has  forced  me  to  the  cjuclusion  that  in  a  majority  of 
the  ca-sos  in  which  the  jugular  vein  ha.*  been  rcsc('te<l,  HKwt  of  my  own 
cases  being  includtnl,  the  simpler  operation  of  Ugation  would  have  fullilled 
the  surgical  indications  quite  as  well,  with  less  disfigurement  in  the  result- 
ing scar  and  with  less  danger  to  the  patient  in  the  considerable  shock 
which  occasionally  results  from  jugular  re.w?ction. 

As  to  the  question  of  whetlier  there  is  any  class  of  cases  in  which  ligation 
may  be  distinctly  preferable,  it  seents  to  the  writer  that  a  positive  indica- 
tion for  the  simpler  operation  may  be  found  in  cases  of  great  .systemic 
exhaustion  in  which  every  minute  suved  from  the  anaathetic  and  operative 
strain  adds  to  the  patient's  chance?  of  recovery. 

Before  considering  the  operative  treatment  in  detail,  I  wish  also  to  say 
a  word  in  regard  to  a  question  upon  which  otological  literature  throws 
little  light, — via.,  in  what  class  of  cases  is  the  sinus  operation  alone — i.e., 
without  jugular  ligation  or  resection — indicated?  Theoretically  this  ques- 
tion h  easily  answert>d  by  the  statement  that  it  is  indicated  in  ca.'iesia 
which  the  physical  evidences  on  opening  the  sinus  are  of  a  circumscribed 
lesion  situated  well  alx)ve  the  lower  end  of  the  vertical  limb.  But  how  are 
we  to  determine  such  limitation?  Supptwe,  for  example,  tliat  we  operate 
upon  a  case  In  which  ."ymptom-s  of  periodic  septic  absorption  have  beeD 
present,  and  that  on  opening  the  sinus  we  liave  free  bleeding  from  the 
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direction  of  the  bulh,  and  a  demonstrable  eint,  toward  the  torculnr  end. 
Such  a  case  would  sfom  to  pn^sent  ideal  conditions  for  tlie  sinus  opnration 
alone.  But  can  we  be  sure  either  that  a  secondary  infection  at  the  bulb 
does  not  already  exist,  or  that  in  the  nmnipulation  incident  to  the  opening 
of  the  sinus,  itM  cuinpre>^iun  hel'.>w  and  the  removal  of  a  twptic  clot  above, 
we  have  not  sown  the  seed  for  septic  thrombosis  helnw?  Or  suppose  that 
we  find  absolutely  no  physical  evidences  of  a  clot;  can  we  from  this  con- 
clude that  a  non-obstructive  parietal  clot  does  not  exi^t  in  the  bulb? 
Personalty  I  feel  that  when  we  have  C|Rrued  the  sinus  to  the  extent  neces- 
sary to  explore  its  lumen  for  the  presence  of  a  suspected  clot,  wc  have 
incurred  the  risk  of  produeing  a  traumatic  thrombus  even  though  none 
has  previously  existed.  For  this  reason  and  those  stated  above,  I  believe 
that,  when  we  have  assumed  t  he  msponsihility  of  opening  a  simw  on  account 
of  symptoms  of  tieptic  absorption,  we  should  in  every  case  fiu-thcr  safe- 
guard the  patient  by  liRation  or  resection  of  the  juRuIar  vein. 

As  to  which  operation  should  pret-tnle  the  other. — i.e.,  the  exploration  of 
the  sinus  or  the  ligation  or  resection  of  the  vein. — two  views  are  held, — viz.: 

I.  That  the  sinus  should  be  ej^phired  Jiml,  because  (a)  to  tie  the  jupilar 
vein  in  advance  of  the  sinus  operation  might  cause  a  reversal  of  the  bUwd 
current  in  the  siRmoid  and  lateral  siniise.s,  and  thus  carry  infective  matter 
from  a  septic  throniliosis  in  the  sigmoid  to  ttie  venous  channels  of  the 
opposite  side,  or  through  the  superior  petrosal  to  the  cavernous  sinus,  etc.; 
and  (b)  in  case  of  a  disintegratinK  clot  within  the  bulb,  the  ligation  of  the 
vein  before  the  current  in  checked  from  above  may  so  increase  the  pressure 
upon  the  clot  as  to  force  infective  matter  into  the  mllatera.1  ve^wels  out- 
side of  the  skull, — i.e.,  those  communicating  with  the  upper  end  of  the 
vein, — and  thus  establish  new  foci  of  infection.  These  contentions,  while 
theoretically  correct,  are  not  in  my  opinion  of  great  practical  stgniHcance. 

II.  Thfil  the  jugular  iWh  should  be  Ugated  or  restedeii  befort  the  stfiti9  it 
opfitied,  for  the  reason  that.  If  the  ri'verse  order  is  obaerved,  the  manipula- 
tion of  the  sinus,  and  particuhirly  the  use  of  compresses,  may  dislodge  and 
force  into  the  general  circulati(m  portions  of  an  infected  clot  which  other- 
wise might  lie  removed  through  the  sinus  wound. 

Onhnarily,  I  do  not  believe  that  it  greatly  matters  which  operation  is 
performed  first.  When,  however,  tfie  jjatient's  t'ondition  is  so  profoundly 
septic  and  his  vitality  so  greatly  retlucc-d  that  the  addition  of  any  fresh 
septic  material  to  that  already  circulating  in  the  blood  might  turn  the  scale 
unfavorably,  I  should  say  that  ligation  of  the  vein  should  precede  the 
opening  of  the  sinus. 

In  any  case,  and  whichever  order  of  precedence  is  observed,  the  sinus 
should  always  be  freely  exposed  and  ready  for  exploration  before  the  vein 
is  operated  upon. 

Sinus  Operation  for  the  Removal  of  an  Infected  Clot-^In  describ- 
ing this  operation,  we  shall  assume  that  a  very  complete  preliminary 
mastoidectomy  has  been  performed.  In  mastoid  surgery  it  is  a  technical 
rule  that  the  margins  of  the  bony  wound  should,  as  far  aa  may  be,  present 
shelving  surfaces, — i.e.,  its  posterior  boundary  should  not  present  a  sharp 
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edge  of  cortex  leading  precipitately  into  a  deep  cup-shaped  cavity.  Wbcs 
the  8inii8  ifl  to  he  eJ(po»ed,  it  ih  particularly  important  that  the  cortex 
gliould  be  freely  removed  behind  the  sinus  groove,  since  the  attempt  to  un- 
cover the  sinuB  at  the  depth  of  a  narrow  bony  depression  would  be  both  diffi- 
cult ami  dangerous.  Obviously,  it  would  be  lu-ither  easy  nor  safe  to  att<iiipt 
the  expowure  of  the  uinus  until  its  bouy  groove  had  been  clearly  outttned 
thruugliuuttlir  greater  cjctcnt  of  the  mastoid  cavity.  This  usually,  thougb 
not  invariably,  delineateB  the  vessel's  course  from  the  knee,  or  bend,  above  W 
the  |H>iiit  at  which  it  curves  forward  briow  to  cntoj-  thn  jugular  foranwi. 
Tile  preliminary  mastoid  operation,  properly  executed,  should  leave  a  bony 
cavity,  or  excavation,  sojaewhat  resembling  that  shown  in  Fi(c.  279. 

For  the  initial  removal  of  bone  from  the  intact  sinus  ii^roove,  a  Ait 
chisel  of  modcrat**  width  is  undoubtedly  the  Kafe^t  instrument.  UsuaUy 
it  is  more  convenient  to  remove  the  first  layer  of  bone  from  1>ehiRd  forward 
rather  tlian  vertically, — 1.«.,  along  the  course  of  the  sinus.     The  diisel 


of  mtnuM  itaiu. 
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should  be  held  as  slantingly  as  possible,—  i.e.,  with  its  flat  Kurfacsa ! 
Dearly  fiat  u|)on  the  surface  of  the  sinus  groove  as  will  allow  ha 
engage  the  bone  (Fig.  281)).  (Jnly  the  slightest  tapa  of  the  mallet 
use<L  Employed  in  this  way  the  chisel  penetrates  Uie  bony  plate 
sinus  groove,  but  practically  never  injures  the  dural  coat  of  the  rawi 
unlejH  the  latter  Is  actually  adherent  to  the  overl>'ing  bone.  The  latUf 
condition  is  usually  indicatiil,  however,  by  the  macroeoopic  appeanace 
of  the  bone,  and  Vi-ill  Ite  further  indicated  by  its  softoeM  and  th«  «•■ 
which  the  chiM.'!  entenj  the  bone.  When  the  edge  ol  the  chisel  ha»[ 
beneath  the  sinus  plate  for  a  little  distance,  it  is  withdrawn  sitghtly 
Uien,  by  cautiously  lowering  the  handle,  the  first  scale  of  booe  b  pfitly 
prized  upward  and  renxired,  exposing  tlie  dura  bencAth.  By  npetHkttof 
this  prooes*— using  always  the  greatest  care— the  first  exposure  of  the  rin* 
is  gradually  eniarf^.  When  wc  have  uncovered  the  Eunia  vm  u  «• 
approximatety  half  an  inch  in  length  and  of  sufficient  width  to  *dnil  <f 
the  introiluction  of  instnmunt.s  beneath  the  booe,  it  is  vmaSfy atttr  ■>' 
ui  la>-  the  chiael  aaid«;  uid  substitute  oUmt  malniiiHata.    If  now  «> 


can  introduce  a  curved  round-edged  sepjirator  between  the  sinus  and  the 
overlying  bony  plate,  showing  alwence  of  iulhe«ioii«,  «■«  ar(>  in  a  (xisition 
to  use  some  form  of  rongeur  with  advalltIlgt^ 


Fio.   381. — Rongvur. 


riij,   2.H2 — lt>jiie<-tir. 


Use  or  the  RosaEun. — For  uncovering  the  sinus  the  rongeur  is  either 
a  safe  or  a  very  dangerous  instrument  acwiniing  to  the  type  of  iiiKlrumeot 
and  tlu'  way  it  Is  used.  A  sharp,  thin-ithuled  rnngeiir  (Fig.  281)  Is  a  dan- 
gerous instninieut  for  this  partieuiar  w(irk,  mi  aecount  of  the  ease  with 
which  its  edge  may  engage  a  hidden  dural  ewface.  Fig.  2S2  shows  a 
31 
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rongeur  the  thick,  rounded  cutting  extremity  of  which  may  be  actually 
employed  to  separate  the  sinus  wall  from  its  bony  covering.  As  to  the 
methori  of  using  tlic  ronRPur  for  exposing  the  sinus,  if  one  blade  is  made  to 
engage  thv  i-dRe,  or  margin,  of  the  bony  openiniB:,  and  the  other  is  made  to 
eDRa^e  the  cortex  further  back,  this  cortical  point  being  used  as  a  fulcrum, 
the  exposure  may  he  quickly  enlarged,  hut  there  is  always  danger  that  the 
lower  blade  may  sHij  slightly  and  the  sinus  wall  be  caught  Fic'twcen  it5 
edge  and  the  bone  to  be  removed.  A  much  safer  method  Is  by  using  tiie 
comparatively  thick-hladed  rongeur  (Fig.  282),  the  Imver  blade  of  which 
is  introduced  between  the  sinus  wall  and  overlying  Imne,  and  made  to  do 
actual  duly  in  sep;irating  the  one  from  the  other.  By  slightly  with<IriwioiC 
the  instrument  just  before  the  blades  arc  brought  together,  there  is  little 
danger  of  oiM-ning  the  hIuus. 

Th(^  obji'cliori  «liich  ba.*  been  advanced  to  the  use  of  the  rongeur, — 
viz.,  that-  the  introduction  of  any  instrument  I)ctween  the  bone  and  ^inm 
wall  may  by  its  displacement  of  the  latter  disltMlKe  a  parietal  clot, — t*,  of 
course,  theoretically  tenable.  It  is,  however,  n  purely  theoretic  cvntentioD, 
since  such  an  accident  is  not  known  ever  to  have  occurred,  nor  docs  it  iscem 
mechanicfilly  prob-ible. 

The  fiiniifi  nhould  be  exposed  from  tiie  knee  to  the  lowwt  point  t>efore 
it  bends  forward  to  disappear  witliin  the  jugular  bull)  (Fig.  2S3). 

The  various  niaLTosfopic  clnuiges  occa.sionally  oi>!>erved  in  the  outer 
«nU8  wall  have  been  deacribed  in  a  f'lri'jidiiig  chapter,  and  w'^M  not  be 

dealt  with  here,  The  sinus  has  l^ccn 
found  to  contain  a  septic  clot  in  cases 
in  which  the  outer  dural  coat  wm  of 
normal  appearance;  and,  jter  airitra. 
It  is  not  uncommon  to  see  the  outer 
cual  covered  with  graimlations  or 
showing  other  pathologic  changcc 
while  the  interior  of  the  vesiM»I  remains 
iiuite  free  of  dii*eaM?.  We  are  nut, 
therefore,  able  to  determine  from  the 
physical  signs  alone  the  presence  or 
absence  of  an  infective  clot  within  the 
sinus. 

In  preparation  for  the  oj^ening  of 
thi'  sinus,  the  entire  wound  should  be 
flushed  out  with  stnrile  normal  salt  solution.  Frt^h  stmlo  towels  are 
placed  about  the  head  and  around  the  wuund.  The  surgeon's  hands 
are  re-sterilized,  or,  if  opernting  in  gloves,  thew  are  change<l.  All 
instruments  used  in  the  preliminary  operation  are  discarde<l  or  re- 
sterilized, — i.e.,  only  freshly  .sterilized  instruments  should  be  used  for  the 
intra-sinouB  operation. 

The  instruments  especially  needed  for  exploring  the  sinus  are  an  ordi- 
nary  scalpel  (kept  in  alcohol  until  needed),  Hat  scissors  and  sci»«ors  curved 
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on  the  rtttt,  bnth  pharp,  two  ordinary  thumb  forceps  for  holding  iodoform 
plup?*,  bayonet  forceps,  toothed  forceps,  anrl  one  or  two  dull  riiiR  CUrattM. 
There  must  also  be  in  readiiieHs  a  ttinnbiT  of  Riiuze  phiKs — for  safety,  aay 
a  dozen — consistinK  of  small,  tij^htly  rolled  bundles  of  iodoform  gau»e, 
nhout  thrw-^t^hthsin^ll  inlcciKthand  of  the  diameter  of  a  small  Icnd-pencil. 
Thwr  are  very  essential  tor  the  control  of  hemorrhape  (seo  Fig.  2;j.'i). 

In  addition  to  the  above,  there  must  also  be  at  hand  raallet  and  chisels 
or  rongeurs,  scalpelp,  pt'-riusteal  elevators,  artery -clamps,  etc.,  lor  use  in 
case  the  conditions  within  the  «inU8  should  call  for  further  removal  of  bone, 
— eg.,  for  the  exposure  of  the  lat<?ral  sinus  from  the  fiigmnid  hend  hack- 
ward  toward  the  torcular. 

Exploration  of  the  Sini's. — -In  this  operation  our  aim  Is  to  expose 
the  interior  of  the  vessel  to  actual  inspection.  To  attempt  less  hut  adds 
to  the  patient's  risk;?,  and  supplies  the  suTKeon  with  abwolulely  no  data  of 
diaKn<vslic  value.  It  is  not  suffident,  therefore,  to  puncture  the  vessel,  or 
even  to  make  a  short  incifiiun  in  its  outer  wall  over  that  region  in  which  we 
beiipve  infection  most  likely  to  have  occurred.  To  arrive  at  any  practical 
results,  either  tliagnut^lic  or  curative,  we  must  incine  the  outJ-r  wall  throuRh- 
out  approxhiiat*'ly  the  entire  extent  of  the  portion  expose*.!.  We  must  be 
preparefl,  therefore,  to  control  hemorrhage  promptly  and  efTcctively  as 
soon  as  the  sinus  is  tipcned. 

,\n  assistnnt  picks  up  upon  the  points  nf  ordinary  thumb  forceps  two 
of  the  small  iodoform  I)Iuks',  one  in  each  hanil.  These  are  held  at  the  upper 
and  lower  ends  of  the  ex|K>se<l  sinus,  hut  pressure  is  not  exerted  until  the 
sinus  wall  has  been  incised  (FJg.  284).  With  a  scalpel  the  surgcun  now 
makes  a  careful  inclslon—alHiut  half 
an  Hich  lonR^ — in  its  outer  wall  about 
midway  between  the  eompresse.--. 
This  incision  is  later  extended  In  both 
directions  by  means  of  sharp  blunt- 
p<jinted  scissors.  Unless  its  lumen 
is  actually  filled  by  an  occluding 
thrombus  at  the  site  of  the  inci-'ioti, 
or  by  thrombi  above  and  below,  the 
incision  is  followinl  by  a  gush  of 
blood.  This  is  allowed  1o  contjnui^ 
for  a  few  seconds  in  order  to  gauge 
roughly  its  volume.  'I'his  fn-e  out- 
pouring nf  blood  dop-s  not  slfrnify  that 
a  clot  does  not  exist  either  towarti 

the  torcular  or  toward  the  jugular  end  of  the  vessel,  for  in  cither  position 
a  jiarietal,  non-oiTlusive  clot  may  be  present;  and  again,  even  with  an 
occluding  thrombus  tjward  the  torcular  end  of  the  vessel,  the  return  flow 
from  the  inferior  petrosal  sinus  through  the  jugular  bulb  will  cause  very 
copious  hemorrhage. 


A  few  seconds  after  the  sinus  is  opened,  the  assistant  exerts  pressure 


FlO.  3M  — ronlioc  qI  cautc  pluici  (ft  coalrol- 
lins  tkOuiorrbMH  wbao  ttau)  it  cp^oed. 
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upon  its  upper  (torcular)  end.  If  by  this  procpdurc  the  flow  of  blood  is 
absnhiU'l.v  contrullud,  wc  know  that  the  lower  end  of  the  giftmoid  sinus  or 
the  juRiilar  bull*  in  (xmipU-tcly  occupied  by  an  occludinR  thrombus;  if  only 
11  little  blood  trirkles  through,  we  know  that  the  jugular  end  of  the  sinus 
ooDtAins  a  riot  which  only  partially  occludes  its  lumen.  If  compression  of 
the  vessel  above  rxt-rts  no  influence  upon  the  hpraorrhaRe,  we  know  that 
the  jugular  bulb  is  not  occluded,  but  wc  do  not  know — nor  is  it  poa^ible 
to  determine— that  an  infective  parietal  lesion  does  not  exist  in  that  nituft- 
tion.  The  assistant  now  exerts  preKs-iire  upon  the  lower,  or  jugular,  end  of 
the  sinus.  This,  as  a  rule,  effectually  controls  the  bleedinii;;  or,  if  bleeding 
continues  after  compresfos  have  been  effectively  apjilied  nlwve  and  below, 
we  know  that  the  blood  must  come  from  the  niu^>tcid  emissary  entering 
the  sinus  between  them.  T-et  us  suppose,  however,  that  all  bleeding  luu 
ceo-sed.  The  atwistant  now  removes  tiie  compress  from  the  upper  end  of 
the  sinus,  this,  if  no  clot  is  present  in  the  lateral  sinus, — (>.,  between  our 
incision  and  the  torcular, — being  followed  by  a  renewal  of  the  hetnurrhage- 
Should  the  removal  of  pres<ure  from  tlie  upper  end  of  the  exposed  sinus  be 
followed  by  no  blecdinR,  this  fact  would  announce  to  us  that  the  hemorrhage 
had  from  the  first  come  solely  from  the  direction  of  the  bulb,  and  from  this 
we  wouhl  fiediiee  the  existence  of  an  owluding  thrombus  in  the  lateral 
sinus  somewhere  betwwn  the  sigmoid  beml,  or  kmre,  and  the  torcular. 

It  is  possible,  then,  from  the  Riniplc  surRicfll  measures  above  described— 
which,  however,  require  some  care  and  surgical  skill  in  their  execution — 
to  determine  the  presence  of  an  occluding  thrombus  (a)  at  tlw  site  of  the 
incision,  (bj  at  the  juKiiiar  en<i  of  tlu-  sigmoid  or  within  the  jugular  bulb, 
or  (c)  at  some  puint  within  the  lateral  sinus  iH'twecn  the  upper  exposure 
of  the  sigmoid  and  the  torcular.  Or,  by  an  obviouslj-  diminislied  flow  of 
bluoti  from  either  end,  it  is  possible  (but  exceedingly  rare)  that  we  may  be 
able  to  locate  a  parietal  and  only  partially  occluding  clot  in  one  or  the  other 
situation.  We  nuist  now  outline  very  briefly  the  further  s\irgical  treatiueot 
indicated  by  tlicj*  various  conditions. 

i.  Suijposing,  for  exnm|>le,  that  ccsstation  of  hemorrhage  following 
compression  at  the  lower,  or  jURular,  end  of  the  sigmoid,  deoiuastxates 
the  presence  of  an  occluding  clot  somewhere  within  the  lateral  sinus:  wc 
can  not  from  this  determine  whether  the  clot  is  just  Ix-hind  the  knee  or 
situated  at  or  near  the  torcular.  If  we  attempt  to  determine  this  point, 
and  at  the  same  time  dislodge  the  clot,  by  inserting  a  curette  into  the  sinus 
and  backward  in  the  direction  of  the  torcular,  we  may  fall  of  our  purpose 
and  yet  inflict  injury  upon  the  inner  wall  of  the  vessel,  leading  later  to  & 
suppurative  lesion  within  the  brain  itself.  It  is  a  more  surgical,  and  th^i** 
fore  a  safer,  prneedure  txi  unctiver  carefully  the  sinus  from  the  bend  back- 
ward toward  the  torcular,  split  ting  the  outer  wall  of  the  vessel  with  a 
scissors  as  we  go.  Naturally  there  will  be  no  bleeding  until  the  thrt>mbu8  k 
reached.  It  can  then  be  removed  cleanly  and  without  injury  to  deeper 
parts,  and  the  vessel  plugged.  We  then  proceed  to  cut  away  with  scissors 
the  outer  wall  of  the  sinus  on  either  side  of  the  tncisioa  throughout  it« 


RESECTION  OF  .JUGULAR  VEIN 


485 


I 


entire  extent.  This  removes  the  pt^ssihility  of  pus  or  other  infective  mattej" 
collecting  within  the  kinicn  uf  tlie  ti|)eii  and  now  ut^etess  (^inus,  and  creates 
the  most  favorable  comhlion  for  a  healthy  RranulatinK  wound. 

Since  the  presence  of  a  septic  clot  near  the  torcular  is  no  proof  that 
the  jugular  bulb  is  not  the  site  of  a  !<ccond  infective  thrombus,  and  since 
also  the  very  opening  of  the  vessel  may  have  paved  the  way  for  infection 
1m:1ow,  f  am  personally  in  favor  of  further  aaftguartling  the  patient  by 
ligatiiig  or  rescctinR  the  juRiilar  vein. 

II.  Should  abtsence  of  hemorrhage  from  the  jugular  end  of  the  sinus 
indicate  the  presence  of  a  throitibu!>  completely  filling  the  jugular  bulb,  or 
should  a  greatly  ^lirninlshed  blcnid  flow  point  toapartly  obfitructivc  parietal 
clot,  I  ara  inclined  to  believe  that  we  should  make  no  attempt  to  dii^loilgo 
it  until  the  jugular  vein  has  been  ligated.  The  inferior  petrosal  sinus  is 
presumably  still  patent,  and  the  attempt  to  introiiuce  a  eurette  into  the 
region  of  the  bulb,  if  8ucce»»ful  in  distotlginu  a  clot  there,  h  altogether  more 
likely  to  force  it  into  the  general  blood  stream  than  to  effect  its  removal 
through  the  opening  in  the  sigmoid  sinus.  After  the  jugular  is  tied,  we 
may  make  a  careful  attempt  to  dislodge  the  clot  from  the  jugular  end  of 
the  sigmoid,  since  the  bkwd  stream  from  the  inferior  iH.'tr08al  and  the 
posterior  contlyloJd  vein  would  then  be  in  reversed  direction, — i.e.,  toward 
and  through  the  opening  in  the  sinus  wbII. 

III.  Supposing  that  our  incision  of  the  sigmoid  sioua  demonstrates 
the  presence  of  a  parietal  clot  limited  in  its  extent  to  the  site  of  the  incision; 
or,  again,  supposing  that  free  bleeding  occurs  from  either  end,  and  that 
there  are  absolutely  no  physical  evidences  of  a  clot  or  infective  lesion  iti  any 
part  of  the  sinus,  those  negative  finiliiigs  constitute  no  proof  that  a  focus 
of  infection  is  not  present  within  the  bulb  or  even  at  the  upper  end  of  the 
jugular  vein.  The  logical  treatment  is,  therefore,  to  compress  the  sinus 
above  and  below,  cut  away  its  outer  wall  throughout  the  entire  extent  or 
greater  part  of  the  portion  exposed,  pack  the  wound  with  iodoform  gauze, 
and  then  ligate  or  resect  the  jugular  vein. 

I  have  more  than  once  resected  the  jugular  vein  tn  cases  in  which  no 
positive  piiysicut  signs  of  a  clot  within  the  sinus  could  be  found,  with 
prompt  relief  of  all  symptoms  of  peritxlic  septic  ab!«orption. 

RESEirnoN  or  the  Juoulak  Vein. — The  rationale  of  this  operation  is 
based  upon  the  theory — so  far  correct — that  the  elenientK  of  infection 
may  involve  not  only  the  sigmoid  8inn.s  and  jugular  !>ulb,  but  al.so  the 
walls  of  the  jugular  vein  far  below  its  point  of  exit  from  the  jugular  fora- 
men, ilencc,  it  is  assumed  thnt  safety  demands  in  every  case  its  complete 
removal.  The  correctness  of  this  latter  hypotliwis  is  by  no  means  no 
clearly  established. 

Preparation. —The  side  of  the  neck,  from  the  re(pon  of*  the  mastoid 
tip  atjove  to  the  clavicle  below,  ia  shaved  and  thorougltly  cleansed.  In 
seruhhing  this  area,  nil  d^yp  pressure  or  unnecessary  manipulation  along 
the  course  of  the  vein  should  be  avoided,  as  by  this  means  we  might  cosily 
dislodge  a  septic  clot,  which  would  of  course  be  throuTi  into  the  general 
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blood  current.  The  cleanMiig  should,  then^ore,  be  accoittT>IL<thed  with  the 
least  poBBtble  diKtiirbanre  of  the  deeper  stnicturps.  Possibly  shav-ing  and 
Bul«cquent  puintirig  of  the  operative  field  with  tincture  of  icMline  may 
prove  the  i<leal  preparatory  treatment  for  this  particular  operation. 

The  pBtlont  is  placed  uj>un  iiis  baek^  with  the  bead  tumetl  so  that  the 
face  looks  directly  away  fnjm  the  shoulder  correi^pondioK  to  the  diseased 
ear.  A  sand-lmg  wrapped  in  sterilo  towels  or,  if  we  must  improvise,  a  sheet 
many  tiniiw  folded  and  rolled  into  a  stout  pad,  is  placed  beneath  the 
shouKlerft  and  neck.  This  places  the  Hternomasttiid  somewhat  on  the 
stretch  and  also  brings  the  deep  Btructures  concerned  in  the  operation  mto 
more  accwwihle  and  convenient  position. 

Operation  {Fijts.  285,  286). — Tlie  surgical  guide  for  the  incision  is  the 
Ulterior  border  of  the  stemuinaistoid  muscle.    The  incision  begins,  there- 
fore, at  a  point  corresponding  to  the 
mastoid  tip,  (h*  just  in  front  of  it,  and 
follows    the    anterior   lx>rder   of   the 
miisirlp  downward  and  forward  to  its 
clavicular  attachment.      This  incision 
di\'idcs  the  skin  and  platysma  myoidn 
muscle,  and  exposes  the  anterior  bordfr 
of  the  stemuma^toid.     In  some  c^^^H 
the  external  jugular   is  large  and  i^| 
position  fiuch   an   to  require  divi«ioo 
between  two  ligatures,  in  other  ciwf* 
it  is  possible  to  avoid  it,  and  in  otbere 
it   is  so  smaJl  that  the  bloediiig  '» 
ea-ily  coTitrollcd  by  artery  chunpsiad 
may  not  require  Ugatureft.    Tbestenio- 
mastoid  having  be<'n  thus  expoeed  U> 
view,  it  is  not  a  difhrult  matter  to  IB- 
tn'duce  a  blunt  iojitrument  lu-tiuilb  it» 
anterior  bor*ier  and  deRect  it  from  the  fascia  uiwn  which  it  lies.    Tlii> 
may  be  easily  accomplished  with  the  handle  of  the  scaliiel  or  even  with 
the  finger.     When  tlio  muivlc  haa  been  deflected  throu^buul  the  cxlfit 
of  the  ini:iHi(m  and  drawn  backward,  the  dcei)  fascia  is  brmight  into  vie' 
From  this  point,  it  is  necessary  to  work  with  care  and  mostly  with  blunt 
instjument.s.     Having  divideii   the  deep  fascial  layer  exp<»ed  beneath 
the  steruoniastoid  muscle,  wc  come  quickly  upon  the  "conmmn  sfai-alb" 
enclming   the  jugul.ir  vein,   carotid    arlerv',   and   pncumijeastnc  twt«. 
Even  U-foru  this  blieulh  ih  opened,  the  vein  is  usually  easily  identiM 
by  its  large  aire,  ita  prominent  position, — 1.«.,  external  to  the  artery.- 
and  by  its  ballooning  out  with  bltKKl  when  prpKsun*  is  applied  Mu*. 
Before  attempting    to    open    the   sheath,    it    shoulil    be    exposed  wH 
throughout   the   length   of  the   incision  by  det.'|>eniiig  the  wound  in  iu 
upper  portion,  where  the  vessels  lie  more  deeply.     The  aheath  w  liw" 
opened   at  the  lowest  point  exposed   in  Uie  wound.    This   b  viaH 
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Fra.  290. — lalvrnal  {uKalsr  twin  ((ba«(n|  rwlaiiva  puaitioB  of  *aia,  ■rlary.  ■•d  n«rva). 


difficult  to  introiJupp  a  bitint  inRtrumcnt— prrferably  a  closed  blunt- 
poKited  scissors  curved  on  the  fiut — and  extend  the  opi'tiing  lu  far  upward 
iu  the  neck  as  the  sheath  is  pxposed. 

Hi      The  next  step  is  the  scimratign  uf  the  vein  from  the  artery  and  nerve. 

"^This  may  be  effected  by  means  of  any  blunt  inflrunierit.  in  the  lower 
part  of  the  incision,  the  jugular  vein  is  external  to  and  l).^hind  the  common 
carotid  artery,  the  va^us  lying  more  deeply  between  them.  It  is  obviously 
of  paramount  importance  that  1hcs(*  structures  should  (>e  definitely  recoK- 

^■nised  in  order  that  the  ligature  which  is  to  surround  the  vein  ehall  not  in- 
clude the  vaffus.  Having  separated  the  vein  from  its  companion  structures, 
two  eatgut  ligatures  are  paHetil  aruutid  Hn  lower  part  and  tin],  and  the 
vein  divided  between  them.    The  ligature  is  cut  close  upon  the  lower  eeg- 

»inent  of  the  vein,  which  is  allow^-d  to  fall  back  into  the  wound.  The  liga* 
tare  holding  the  up|)er  segment  is,  however,  often  n>tained  for  ut?e  as  a 
tetractor.  This  is  given  to  an  assistant,  who,  by  gentle  traction  in  slightly 
different  directions,  may  aiil  considerably  in  separating  the  vein  from 
surrounding  ittructures.    As  the  vein  is  iaolatud  from  beiow  upward,  any 
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branches  met  witK  are  tied  between  two  ligatures  and  divided.  Very 
fretjiiently  the  lower  branches — i'.c.,  the  middle  and  superior  th>Toid8 — 
are  so  small  as  to  be  overlixiked  and  torn,  in  which  case  the  heraorrliage  is 
usually  insipiificaiit  and  easily  controlled.  Tlie  eommon  branch  of  the 
lingual  and  iwhil  veins  is.  however,  a  vessel  of  considerable  sixe,  which 
must  be  dividvd  between  two  linaturcs.  The  occurrence  o(  the  facial  and 
lingual  veins  as  separate  branches  springing  directly  from  the  jugular  is 
exceptional. 

It  is  important  that  the  upper  ligature  upon  the  internal  jugular  should 
be  at  a  point  above  the  facial  branch;  above  the  facial  branch  1  do  oot 
believe,  however,  that  any  material  advantage  is  gained  by  trying  to  fol- 
low the  vein  as  nearly  as  poasiblc  to  its  point  of  exit  from  the  skull. 

ir  the  jugular  is  tied  Wlow  the  point  of  entrance  of  the  facial,  tlie  result 
in  many  ca.ses  will  be  the  control  of  the  disease.  There  is  always  present, 
however,  the  powibility  that  septic  matter — possilily  parts  of  a  dis^inte- 
grating  thrombus  within  the  bu!l> — may  bo  washed  downward  by  the  blood 
stream  from  the  inferior  jjetrosal,  which,  finding  its  way  blacked  by  ihe 
ligature  lower  down,  may  V»c  divert^  through  the  common  faeiolingual 
branch  into  other  channels,  the  bart^riiemia  being  thus  perpetuated. 

Wlien  all  the  branches  encountered  have  been  ligated,  the  jugular 
itself  may  be  tied  at  a  point  above  the  facial,  and  the  resected  portion 
removed.  After  its  removal,  the  wound  in  the  neck  may  be  flushed  with 
normal  salt  solulton.  and  its  edges  approximated  and  partly  eutun-d,  tfa* 
wound  Ijcing  left  open  alxjve  and  below,  however,  for  the  inwrtion  of 
gauze  wicks. 

The  ma-stoid  wound  is  now  again  uncovered.  Tlie  gauxe  plug  ia  it- 
mo%'ed  fran»  the  lower  en<l  of  the  siinw,  and,  if  a  clot  is  suspected  of  Winf 
present  at  the  point  of  its  cntrsnce  into  the  bulb,  a  careful  and  tentative 
attempt  may  be  made  to  dislodge  and  remove  it.  If  free  blec-ding  is  con- 
tinued from  the  inferior  petrosal,  a  gau?!e  plug  must  again  Iw  applini  If 
alwwnce  of  hemorrhage  points  to  the  pn*scnce  of  clot  within  the  bulb, on 
attempt  may  be  made  to  dislodge  it  from  its  deep  poMitiun.  It  mi»t  l«r 
reroemljered  however,  that,  even  if  we  should  succmhI  in  disiodginit  '*■ 
the  reformation  of  a  clot  is  under  llie  circumstances  inevitable.  A  v)ci 
of  folded  gauze  is  mtr(i<lueed  into  the  bulb,  and  the  n-st  of  the  wvoi 
packed  as  after  a  mastoid  operation. 

I'sually  the  gauze  comjjresses  used  to  control  hemorrhagt*  may  l» 
removed  on  the  fourth  or  fifth  day  after  the  operation.  If  no  bkwlinj 
follows  their  removal,  it  is  not  likely  to  recur  later. 

Obviously  complete  removal  of  thy  jugular  is  the  only  operation  opro 
to  us  when  this  vessel  is  occupied  through  a  considerable  portion  of  it» 
length  by  an  organizeil  aiitl  ])resuniably  infecled  clot. 

Ligation  of  the  Jugular  Vein.  — But  little  need  be  said  an  to  tbe 
tecbnic  of  this  comparatively  *<imple  operation.  As  the  purpose  is  lo  lipto 
the  vein  almve  the  facial,  it  is  obviouhly  unneeessarj*  to  make  tho  loBg 
indsion  employed  when  the  vein  is  to  be  exsected.    An  inctsioa  be^muiK 
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at,  or  in  front  of,  the  mastoid  tip  and  extending  downward  sdung  ttie  an- 
terior border  of  the  stcrnomastoid  muscle  for  a  distajice  of  two  inches 
ehoulil  be  uniply  lung.  If  for  any  retisun,  as  in  a  girl  or  youn<;  woman,  it 
U  desired  to  make  the  incision  a^  short  as  possihle,  il  will  !«•  found  better 
not  to  attempt  lo  doflect  the  stcrnomastoid,  but  rather  to  out  directly 
through  the  muscle,  beginning  at  a  point  corresponding  to  the  centre  of 
the  mastoid  tip. 

When  tlie  jugular  hag  lM«n  exposed  and  isolated  at  the  point  at  which 
the  facial  vein  is  given  off,  one  or  both  vessels  may  be  tied.  If  the  purpose 
is  merely  to  cut  oS  possible  infection  from  a  sinus  Ii-»lon  considerably  above 
the  jugular  bulb,  there  being  no  question  of  dltease  <lirectly  involving  the 
jugular  it.sclf,  Hgatitin  of  the  jugular  above  the  facial  vein,  and  without 
diMturbing  the  latter,  would  seem  to  furnifh  full  protection  from  further 
infection.  When,  however,  the  sigmoid  lesion  is  near  to  or  within  the 
jugular  bulb,  and  there  in  some  doubt  as  to  whether  the  infection  may  not 
Imve  involved  the  walls  of  the  jugular  vein  below  the  facial,  the  ligation 
of  both  vessels  would  seem  to  W.  indicated.  Tliese,  however,  are  somewhat 
theoretic  consiilerations.  Whtn  it  is  necessary  to  ligate  the  jugular,  the 
additional  tying  of  the  facial  vein  seema  so  devoid  of  untoward  rewulta, 
that  moRt  gurgeons  will  be  better  satisfied — probably  with  good  reason — 
to  have  tied  both  vessels. 

Dr.  George  L.  Tobey,  of  Boston,  has  operated  successfully  upon  a 
number  of  cases  of  infective  sinus  thrombosis  in  which  ho  exposed  the  vein 
by  a  very  short  incision  having  no  apparent  relation  to  the  course  of  the 
sternomastoid  filires.  Tobey's  incision  through  the  skin  is  made  parallel 
with  some  natural  fold  nr  crease  of  the  neck,  and  follows  therefore  a  dirre- 
tion  which  rrosses  the  course  of  the  vein.  Speaking  before  the  Otological 
Section  of  the  New  York  Aciulemy  of  Medicine,  he  showed  a  number  of 
pliotographs  of  patients  operated  upon  by  this  methrKl,  in  whom  the  result- 
ing scar  seemed  hardly  noticeable.  Certainly  from  the  stand-point  "of 
cosmetic  effect,  hin  result**  represented  a  notable  im|)ruvement  upon  those 
obtained  by  the  okler  niethud. 

When  simple  ligation  of  the  jugular  is  spoken  of,  I  assume  that  this 
means  the  division  of  the  vein  between  two  ligatures.  Having  decided 
upon  interruption  of  the  blood  flow  at  a  certain  point,  there  Ls  obvious 
rea.siH]  for  ])roviding  that,  t^hould  the  ligature  break  down  and  a  suppurative 
lesion  hv  tht-re  established,  there  shall  be  no  chance  of  this  fresh  focus  of 
infection  influencing  the  general  blood  stream. 


FiB.  3JIT.  — lloUtiou  ol  liTftlo   to   IcoipcMml  boMi:  •.  b.  and  a.  finl.  weoad.  Ui4  lUfd  tamamit 

coamlutrona. 

— a  fortunate  siirRira!  PTprripnrp  to  which  fow  siirKPons  can  lay  diini- 
Thf  tendency  to  ri'C4>nl  MUTettscs  and  forgttl  or  i((iu'rc  failure*,  is  «0  htinUB 
«.  trait  that  it  is  difficult  to  arrive  at  correct  prrcentagM  of  death*  m<1 
recoveries  following  optfation.    There  is  no  question,  howvvpr,  that  U* 

>Ue<old:   Text-book  of  Olol.,  Kngliab  Edition,  p.  210. 
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IsvcraRc  results  of  aural  Iirain  eurgery  liave  been  vastly  inipruveil  (luring 

■th«  la.«t  decade,  and  1  believe  lliat  the  mortality  from  otitic  brain  abscess 
is  <testineci  to  a  further  matrriul  reduction. 

That  there  are  (lifft-rcnces  of  opinion  as  to  the  proper  surgical  treatment 
of  brain  abscess  is  shown  by  the  tliversity  of  methods  in  use.  Thi.s  dive> 
eity  is  not  altogether  a  result  of  contlicting  views  as  to  how  bi-st  to  arrive 
at  a  (riven  mechanical  result;  to  some  extent  it  is  the  expression  of  widely 
different  views  as  to  the  tolerance  of  the  brain  to  surpcal  manipulation. 
The  writer  personally  believes  that,  of  cases  uf  brain  absce«*  which 

(■«nd  fatally  in  spite  of  surgical  intervention,  more  deaths  are  due  to  a  faulty 
conception  of  what  t)ie  surgeon  is  called  upon  to  attempt  than  to  a  lack  of 
operative  Fkill.  Before  con»i<lerinK  the  vexed  question  of  operative  technic, 
it  may  l>o  well,  therefore,  to  refer  briefly  to  certain  fiicts  bearing  upon  the 

[.scope  and  limitations,  as  well  as  the  dangerv,  of  surgical  intervention. 

In  whatever  part  of  the  brain  the  abscess  may  be  located, — i.e.,  whether 
in  the  temporosphenoidal  lobe  or  in  the  cerebellum, — the  main  purpose  of 
operative  intcn.'ention   if-  to  evacuate  pus  and  pro\-idc  for  subpcquont 

I  drainage.  Even  when  this  ha*i  been  iicc'iinipli«hed.  however,  there  are 
certain  dangers  inherent  in  llie  operation  itself.  Chief  amons  these  are 
(a)  direct  infection  of  the  meninges,  (b)  the  development  of  a  cerebral 
hernia,  and  (c)  intracerebral  injuries  leading  to  fresh  foci  of  infection. 
Cerebrnt  I/crnitr. — 8mall  hernia;  otrcasionally  contract  and  disai>pear 
Under  proper  treatment.  Experience  has  shown,  however,  that  the  de- 
velopment of  a  cerebral  hernia  of  any  considerable  size  in  cases  of  otitic 
brain  b1>sccss  usually  foretells  a  fatal  result.  The  patient  may  be  up  and 
about,  and  for  weeks  may  aj)i»car  to  be  progros!-ing  «itisfaclorily  toward 
recovery.    The  protruding  cerebral  mass  prevents  local  repair,  however, 

■  and  subjects  the  meninges  and  subdural  spaces  to  constant  risk  of  infcc- 
tion.  The  change  for  the  worse  is  u."TOally  sudden,  Bnd  is  not  the  direct 
result  of  the  hernia  it.self,  liut  of  the  iliffuse  purulent  leptomeningitia  to 

ITvhicli  it  in  moat  caries  sooner  or  later  gives  rise.  This  fact  is  worthy  of 
most  aerioas  consieleralinn,  since  cerebral  hernia  is  to  a  very  considerable 
extent  a  preventable  condition  which  may  be  guarded  against  by  proper 
treatment  of  the  dura  at  the  time  of  the  original  operation. 
Dund  Ittcision. — In  the  first  place,  it  shoulit  Ih'  ri'cogniited  that  there 
is  a  class  of  cases  in  which  no  incision  of  the  meninges  may  be  necessary. 
X>ean'  proved  liy  the  results  in  his  series  of  cases  that  a  brain  abscess 
idrained  through  a  "«talk,"  or  pre-existing  sinus,  does  not  usually  require 
further  opening  or  even  the  Introduction  of  drainage  tubes  or  wicks.  This 
fael  is  embodied  in  a  rule  or  dogma  by  Heine,*  to  the  effect  that  "neither 

■  puncture  nor  c.vploratorj-  incision  is  necessary  when  the  pus  has  already 

■  perforated  the  dura  and  can  In.-  seen  (lowing  out  tlirough  a  fistulous  open- 
ing."   The  truth  of  this  ."tatement  wems  a  logical  <leduction  from  the  con- 

'  Dean :  0[>crativp  Procedure  for  Brain  AbacMi  of  Otitic  Origin,  .\nnala  of  Otology, 
vol.  six,  No.  3,  |}|i.  .Wl-.'i.W. 

*  Heine:  Operation  on  the  Ear,  Englisli  cdilioD,  p.  182. 
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ditions  pirsent;  for,  with  such  a  fistulous  oponing,  wr  may  assume  that  thr 

al>scofis  has  exis^ttil  Ioiir  enough  for  the  formation  of  3  limiting  immil>rane, 
and  also  that  tho  contained  pus  is  not  under  pressure.  Rupture  into  a  ven- 
tricle w,  therefore,  not  likely  to  ocrur.  An((,  again,  the  adhesive  process** 
about  the  dural  outlet  will  usually  have  cloned  the  pathways  of  infcclinri  lo 
the  aubaraclinoid  space.  The  development  of  leptoineningititf  is.  therefore, 
equally  improbable.  If  we  attempt  lo  cnlarste  the  opening,  wc  creal*  gale- 
ways  of  infection.  If  we  arc  content  to  facilitate  draina^  by  frw  removal 
of  bone  about  the  dural  fistula,  wt'  place  the  patient  in  the  best  possible  con- 
dition for  the  gra/lunl  shrinkafie  uf  the  alwcen*  cavity  with  ultimnto  healioK- 

Kiirner.*  in  an  analys^iB  uf  the  gross  pathologic  chanBes  in  a  series  of 
100  brain  abwe-wes,  found  in  42  cases  a  fistulous  tract  directly  connectti^ 
the  abscess  cavity  with  the  original  suppurative  focus  within  the  temporal 
bone.  In  lo  others  the  brain  substance  was  broken  dowu  between  the 
alwcess  cavity  and  the  dura,  so  that  only  the  dura  separalMl  (he  fi.stalous 
tract  from  the  disea.«cd  bone. 

Wiwn  no  fistulous  tract  exists,  incision  of  the  dura  becomes  necessarj' 
If  pathological  clinuges  in  the  dura  at  some  particular  point  indicate  the 
IJosition  of  a  f^uperficial  or  subdural  abscess,  llie  dura  should  l-»e  Incised  ftt 
this  point.  When  no  sueh  dural  elumgfw  are  presvut,  I  believe  that  thf 
dura  coverinK  the  lateral,  or  convex,  surface  of  the  temporal  lol"e  rather  than 
its  under  surfacr — i.e.,  the  dura  over  the  tepnen  antri  et  tympani — should 
be  incised,  for  the  reason  that  the  knife  carried  horijsontally  into  the  brain 
explores  a  larfier  portion  of  the  suspecteil  region  than  when  it  is  pa*(sed  ver- 
tically upward  from  the  region  of  the  removed  tegmon.  A  short  vertical 
incision  through  the  dura — little  longer  than  the  width  of  a  narrow  knife- 
btade — i.**  long  enough  for  exploratory  purposes,  and  incurs  no  risk  of 
cerebral  hernia.  The  practice,  once  rather  general,  of  lifting  somihinar 
flaps  of  niemlvane  in  order  to  expose  the  brain  cortex  beneath  i*  happily 
falling  into  disuse,  Aural  surgeons  now  recognize  the  fact  that  with  brain 
lesions  of  otitic  oriein  this  is  not  nece-^sary,  that  it  paves  the  way  for  un- 
manageable cerebral  hcrniie,  incroa-ses  enormously  the  risks  of  meningeal 
infection,  and  does  not  materially  aid  the  surgeon  in  locating  the  seat  of 
the  disea.'io.  I  li:ive  seen  some  ca.«es  of  brain  abscess  dniined  afl^r  the 
elevation  of  a  ilural  flap.    All  eiuled  fatally. 

As  to  the  exploration  of  a  cerebral  absceat  cavity,  it  is  time  that  we 
awakctieii  to  the  fact  that  any  unnecessary  disturbance  or  displfurement  of 
brain  tissue  is  a  teclniicil  fault  likely  to  be  paid  for  in  terms  of  human  life. 
The  practice,  once  more  or  less  common,  of  introducir^  a  finger  into  the 
abscess  cavity  for  the  purpose  of  determining  t  he  character  and  extent  of  its 
limiting  walls,  is  as  illogical  as  it  is  dangerous  to  the  patient.  If  the  cavity 
is  liiu'vl  by  a  distinctly  limiting  [uenibranc,  no  therapeutic  luivantage  in 
gained  throTigh  the  iiifonnalion  obtainc<)  by  this  method  of  examination; 
and  if  no  limiting  membrane  be  present,  the  surgeon  will  not  be  able  to 
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difttitiEuish  the  infected  from  the  surrounding  area  of  healthy  brain  tissue. 
Furthermore,  the  introduction  of  the  finger  may  easily  under  the  latter 
conditions  determine  a  spread  of  the  infection  to  parts  not  hitherto  in- 
volve<i.  In  the  writer's  opinion,  digital  examination  can  not,  therefore, 
be  too  strongly  adx'ised  aaainst. 

Ballance  states  that,  in  cases  of  brain  abscess  in  which  the  exploratory 
incisions  have  failed  to  release  pus,  the  finger  carefully  introiluced  will 
fn><iiiiently  detect  an  encapsulated  abscess  as  a  tense,  unyieldinR  ma!<s, 
which  may  then  Ik;  opened,  the  linger  being  retained  in  position  to  guide  the 
knife.  I  can  conceive  that  this 
use  of  digital  examination  might 
in  some  caj<e»  serve  a  useful  pur- 
pose, though  it  would  seem  to  me 
a  safer  method  to  continue  the 
search  by  multiple  incisions  or 
puiirluri'h. 

The  point  I  wished  to  m&ke, 
however,  is  that  after  a  brmn 
abscess  has  been  denion;>t  rated 
and  partially  evacuated  by  a  flow 
of  pus  along  the  knife-blade,  the 
introduction  of  the  finger  into  the 
abscess  cavity  is  a  useless  proced- 
ure which  may  inflict  irreparable 
injury  upon  the  brain  tissues. 

Operation.—'In  preparing  the 
patient  for  an  exploratory  op(^^a- 
tiun  upon  the  brain,  one-half  of 
tht  head  should  be  shaved  (Fig. 
288),  and  the  shaved  area  sliould 
be  cleaoseU  and  steriliz(.-d  by  th« 
methods  already  described. 

Freciuently  the  mastoid  will 
have  been  opened  previously-,  so 
that  we  have  only  to  scrape  out  and  cleanse  the  old  wound  and  proceed  to 
the  tturgicat  treatment  of  the  brain  lesion.  If  no  previous  operation  has 
Ix-cn  performeil,  the  mastoid  should  it*',  operated  upon, — a  radical  (i[H'ration 
being  performetl  if  the  suspected  abscess  be  secondary  to  a  chronic  middle- 
ear  suppuration,  the  simpler  operation  of  mastuidectuniy  if  the  aural  lesion 
be  acute. 

In  operating  upon  the  mastoid  of  a  patient  saspected  of  harboring  a 
brain  aljscess,  the  use  of  the  mallet  »iul  <'hisf!  should  as  far  as  possible  be 
eliminated.  This  we  may  u*uaily  do  altogether  in  ai:n\e  mastoid  disease 
by  biting  off  tlie  mastoid  tip  with  a  rongeur  and  coiilinuirg  tlie  removal  of 
cortex  from  below  upward  with  the  same  instrument.  In  operating  upon 
patients  who  have  suffered  from  long-standing  chronic  suppuratiori,  how- 
ever, the  thickness  and  ch-nsity  of  the  bone  usually  require  more  or  less 


^ 


Tia.  2AS. — iDcLitoit  lit  «iprutrt|t  ■qotmit,  pr«I!ini< 
nary  to  an  aipUirstiiry  uiwrBliun  fur  lirslo  sti*n<n. 
Upper  iciDivircitlBt  im^t-iiiin  uiually  pruiidu  NJiKiimta 
cipDSUTO  ot  KiiunmPi.  Thn  ihrrc  <IalIo4  liora.  niually 
UD<4llo(J  lor,  icivt!  wiJrr  «>|Mr*iini  LI  n.-r|uLnMl. 
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use  of  the  chisel  or  gouge.  The  objection  to  thrsc  instruments  depend*. 
of  course,  upon  tbe  possible  effect  of  the  resulting  concuasion  upon  a  col- 
lection of  pus,  pcrhnps  under  pressure,  within  the  brain. 

The  operation  upon  the  mastoid  should  be  performed  as  quickly  as 
possible.  All  di^afied  mattses  of  bone  should  be  dealt  with  radically. 
The  bony  plate  forming  the  roof  of  the  mastoid  cawty  should  be  scraped 
clean  of  diploic  tissue.  These  essentials  having  been  accomplished,  we 
should  waste  no  time  on  minor  operative  detail*,  which  may  be  left  to 
subsequent  operation  should  the  need  arise.  Having  exposed  the  inner 
plate  forming  the  floor  of  the  mid-cranial  cavity,  this  should  l>e  carefully 
scrutinized  for  necrotic  defects  through  which  pus  may  be  seen  escaping 
from  the  cranial  cavity.  Failing  to  find  a  fi.stula  leading  into  the  brain 
cavity,  the  roof  of  the  mastoid  should  be  removed,  and  the  durol  surfaro 
thus  exposed  examined  for  either  a  fistulous  opening  or  for  pathologic 
changes  indicating  a  subdural  ahscees  or  the  subdural  terminal  point  of  a 
fistulous  tract  leading  into  the  brain  substance, — i.e.,  to  a  brain  absccaa. 

Treatment  oj  a  Brnin  Abscens  Drained  through  a  Dural  Fistula. — Should 
a  fistulous  opening  be  found  in  the  dura  over  the  roof  of  the  mastoid,  or  fcr 
that  matter  in  any  situation,  and  pus  Iwseen  escaping  therefrom,  we  should 
ronsjder  ourKelvi's  fortunate  in  having  discuvertKl  a  condition  which  offws 
a  comparatively  favorable  prognosis.     No  attempt  should   bo  made  to 
enlarge  the  dural  opening.     The  dura  surrounding  the  fi.stula  should  be 
exix>M.xl  by  the  free  removal  of  bone.    Fistulom  tracts  generally  do  not 
tend  to  rapid  closure  so  long  as  they  form  the  principal  pathway  for  escap- 
ing pus.     We  should  not,  therefore,  att+'iiipt  to  improve  upon  NatUfe'i 
provision  for  drainage, — at  lea^^t,  until  it  shall  have  been  proved  inade- 
quate.   The  depths  of  the  mastoid  wound,  and  especially  the  regiuo  ot 
the  aditus,  should  be  firmly  packed  nith  iodoform  gauze,  while  folds  of 
plain  sterile  gauze  should  lie  placed  again:^t  the  dural  surface  and  fistuls, 
and  the  usual  outer  maistoitl  dressing  Hpplic<l. 

The  dressings  should  be  changed  daily.  Naturally,  any  change  or 
recurrence  of  constitutional  or  focal  s>'mptom.« — <!.j^.,  temperature  or  pul#e 
changes,  head  pain,  inMimnia,  mental  olrscuration,  a|}hasie  R^^mptom^,  in 
short  any  phenomenal  which  might  point  to  intracranial  pus  retontioo— 
should  be  looked  for  and  noted. 

At  the  daily  changes  of  dressing,  any  changes  In  the  condition  of  tk 
dural  fistula  should  be  noted.  Our  problem  here  is  tu  muintain  ttx^ 
patency  of  the  dural  opening.  If,  therefore,  thew-  are  pliysiciil  evidenct-*  of 
its  premature  clusure,  we  may  combat  this  by  the  introduction  of  a  sraall 
folded  gauze  wick.  ^\'hat  is  hoped  for,  and  what  probably  actually  ocnas 
in  fiivorable  rases,  is  the  gradual  obliteration  or  shrinkage  by  cicatrkiil 
contraction  of  the  aljscess  cavity  or  tract  from  its  depth  <Hjtward  to  ibe 
dural  opening.  After  this  process  is  cnmplctcd,  thrre  can  be  no  furtber 
escape  of  pus,  and  si«ntanpous  cloeurc  of  the  dural  opening  folh)w^ 

Naturally,  if  the  Kurgeon's  zeal  leads  him  to  persist  in  intrcnlucingdrid** 
»ge  tulx«  or  wicks  deeply  into  the  fistulous  tract,  spontaneous  bealii< 
cannot  occur.    In  a  series  of  ten  cases  operated  upon  for  brain  alMO^t 
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Dean  fniind  thrett  with  pus  i>Rr.aping  through  fttttiiloiiR  opt^nings  in  the 
dura.  In  one  the  diirol  opening  was  not  cnl&rRed,  but  a  gnuzc  wick  was 
introduced.  In  the  other  two  the  fistulous  tracts  were  nhpolutHy  depended 
u|K)ii  to  nmititain  drainage,  not  even  the  smallest  wick  being  introduced. 
All  of  the  three  cases  made  perfect  recoveries.' 

Explomtion  of  the  Brain.— Thf  mo,*toid  roof  having  bpcn  removed,  and 
no  fistulous  tract  or  necrotic  area  of  dura  being  present,  the  temporal 
lobe  should  be  further  exposed  by  removal  of  a  portion  of  the  squama. 
This  may  usually  be  rapidly  arcomplishetl  by  means  of  a  flout  rongeur, 
beginning  just  above  the  mastoid  and  biting  away  the  squama  until  an 
area  of  dura  about  equal  to  that  shown  in  Fig.  289  is  uncovered.    While 
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this  may  be  done  by  mallet  and  chisel,  it  is  particularly  important  to  avoid 
the  jar  causerl  by  tliese  instruments  in  the  ncighhorhood  of  a  suspected 
brain  abscess.  An  an-a  nicawuring  roughly  about  D-j  inches  laterally  by 
1  inch  in  height  provides  a  sufficient  initial  exposure. 


■  Dean,  L.  W.:  Brain  Alificvfls  or  Otilio  Origin,  Anonls  of  Otol.,  vol.  xis.  No.  3. 
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Before  opening;  the  dura,  the  whole  wouad  nhould  be  flushed  with 
normal  saline  solution.  The  inttstoid  wound  and  particularly  tlie  region 
of  tlie  aditus  should  be  firndy  packed  with  iodoform  eauzr.  The  towels 
about  the  wound  ehould  lie  change<i.  A  little  jx-roxide  of  hydrogen  may  be 
poured  over  the  exposed  dura,  which  may  then  lie  covered  nith  K&uxe 
moistened  in  1  to  4000  hichloride  solution.  The  surgeon's  hands  Bhould 
be  re-sterili?.ed,  or,  if  wearinj?  gloves,  these  should  be  chanRed.  All  in- 
struments previously  used  !-houId  be  removed  and  only  freshly  sterilised 
imstruDients  nhould  be  used  in  the  actuul  exploration  of  the  brain. 

For  exploring  the  brain  the  aspirating  needle  is  not  a  relialile  iiulru- 
mcnt,  aa  its  lumen  may  become  occluded  by  brain  tissue,  and,  even  when 
this  does  not  <weur,  it  may  faU  to  give  pa-ssage  to  thick  pus.  ,  A  nwre  ofTeo- 
tive  instrument  is  the  narrow  blade  of  a  long  straight  bistoury  (Fig.  290). 


Fio.  3W.^y«rn)w-bl»lo(l  knili'  fat  Aiiiloring  ib«  hnua  (rite  nod  Uaslti  reused). 

For  one's  initial  jmncture,  the  logiral  point  of  attack  is  just  aliove  the 
tegnien  tynipaiii  (Fig.  2811)'').     Ho](Ung  the  knife  with  the  blade  surfacein 
the  Vertical  plane,— i.r,  with  rutting  edge  directwl  either  upward  or  down- 
ward,— it  is  introduced  directly  into  the  brain  Bul>stai)ce  in  a  direction  at 
right  angles  to  the  nnteropfw^terlor  phiiie  of  the  skull.    Introduced  ia  Mai 
way,  the  knife  niiikes  a  short  vertical  ineinion  through  the  dura  whiek. 
whether  an  absceiis  is  or  in  not  encountereil,  is  not  likely  to  give  rise  loa 
cerebral  hernia.    The  knife  should  enter  the  brain  slowly,  its  progress  being 
arrefited  frefjuently — i.e.,  at  distances  uf  5  or  6  mm. — luid  the  blade sligfaUjr 
rotntinl  t<i  favor  a  possil>le  e?»cape  of  pus.    The  fldvantjige  'if  tlii-*  gr«duitl  and 
iu1<tTFupted  introduction  must  be  apparent;  for,  if  wo  quickly  plunge  tlir 
knife  to  what  we  believe  to  be  the  limit  of  fafety  and  art  escarxs  of  pu5  fuJ- 
lowH,  we  shall  lie  li-ft  in  doubt  as  to  the  depths  at  which  the  abecca  m* 
reached.    If  the  knife  is  airesied  at  a  dvpth  uf  5  to  6  mm.  and  pun  rscapet, 
wealmll  l>c  in  nodoubtastothesupfrfielal  charaetiTof  the  leiFion.  wbenw 
an  escape  of  pus  occurring  only  after  it  had  been  intrudueed  to  the  limit  of 
safety  would  constitute  fairly  po«<itive  evi'lence  of  a  d<>*ii-:ieAti'<J  ob^Rsi. 

If  the  knife,  introduced,  as  above  d('seril)e<i,  Ut  a  depth  of  one  and  » 
half  inches,  fails  to  draw  pus,  it  sIkiuUI  Im;  withdrawn  and  reintriKluiW  is 
the  same  careful  w.iy  at  a  point  aliout  three-eighths  of  an  inch  behind  llw 
first  (6).  TliiH  also  failing,  the  next  incision  may  be  made  at  a  jKiint  Uim* 
eighths  of  an  im-h  in  front  of  the  initial  puncture  (c).  It  twiai  be  remm- 
bered  that  eln.'wiral  focol  symptoms  of  brain  abscess  have  frequently  brro 
provt-d  |>ost  mortem  or  by  cjperation  to  have  deiientlcd  UiKin  very  «n*il 
pus  collections;  and,  further,  that,  while  the  most  frequent  seat  of  otitic 
brain  atfscess  is  the  region  in  close  proximity  to  tho  Icgnun  tynipuaii  Noh 
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an  alwKwsB  way  occujjy  any  position  within  the  tenipurosphrnoidal  lobe. 
It  may  hp  necessary,  theroforc,  to  makp  a  imnil)er  of  cUwt'ly  a p pro xi mated 
parallel  incisions  in  order  to  hicale  a  small  aKtici'ss  giving  tlermitesympttinis. 
The  practice  wliich  1  have  sol-h  advocated,  of  introducing  the  knife 
A  second  or  even  a  third  time  through  a  Bingle  dural  incision  in  order  to 
exjilore  ihv  brain  in  different  dlrectionsi,  is  clearly  inadvisable,  for  the  fol- 
lowing rejisons  :  (I)  The  dnral  ineisinn  it.self.  provided  that  perfect 
a!H5p8ii>  iiHB  been  maintained,  involves  little  danger;  (2)  should  infeclioa 
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Fina.  3Dt  un-i  203  an  drawlncn  inodn  truiri  a  loctlon  Af  the  hnin.  Mid  iihaw  •#hefiuUe*lIy  lb* 
ftdvaoiMr*  u)  t%pt-jhnit  ibc  hnin  ttirough  itcpnraie  Inciiinni  of  the  dun  u  caniQared  villi  uplomtocr 
puDclurva  in  difl'rrni  Eliri<c< mii*  Ihrnu&h  b  wrkId  durul  ic-riiioa.  In  tioura  2M  th«  Kmws  tMUoM* 
poaMbk  kwaiioa  0I  p(i*  from  no  «vk?uat«d  atMccM  10  d«w  Io«L  dI  iurettivo. 

occur  later,  and  pus  escape  from  a  dural  incision  through  which  the  Ijrain 
had  been  ]yiincTurrd  in  different  dir^ction?,  wc  would  tw  at  w^a  as  tio  tho 
site  of  the  focus  of  infection;  and  (*I)  shouki  the  iH^cond  or  third  introduo 
tjon  of  the  knife  through  a  pingle  dural  incision  roach  the  abscess  sought  for, 
the  pus  thus  evacuatcti  would  pass  at  the  ilural  outlet  the  open  irioilllis  of 
the  tracts  made  by  the  firi^t  exploratory  incisions,  and  might  eawily  lead 
to  frcwh  pathways  and  foci  of  cerebral  infcrtion.  This  point  is  made  clear 
>y  Figs.  2!H  and  292,  in  wliirh  the  jiossible  results  of  separate  incii<ioiiB 
and  of  multiple  punctures  through  a  single  dural  incision  are  compared. 
32 
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Surpical  expcriencp  has  abundantly  proved  that  inrision  of  the  dun. 
under  tisu|)tic  precautions  tloca  not  ptr  tie  involve  any  very  serious  danger. 
Some  years  ago  tiit>  writt'r  porfurnu-d  an  Pxploral<»ry  oiMTation  upun  a 
woman  suspected  of  harljoriiiK  a  brain  abscess.  Though  no  ali«(^««8  was 
found,  the  woman  made  a  rapid  recovery,  nithout  at  any  time  ehanie; 
8>-mptom8  referalile  to  the  three  incisions  throuRh  the  nieningei*.  A  ccrt- 
bellar  ahscess  operatf^l  upon  l»y  the  writer  was  evaeiialed  only  by  the 
fourth  incision,  the  patieut  recoverlnR  without  having  exbiljited  any  symp- 
toms traei'ahto  to  the  f<iur  dnrul  inei!;ionR.  A  case  still  more  graphically 
illustrating  tlie  tolerance  of  the  meninges  to  aseptic  EurRery  is  that  o(  a 
brain  abscess  reported  aome  ye.-irs  ago  by  Dr.  John  R.  Page.'  In  this  caaa 
the  (iyinploins  piHiited  strunnJy  to  a  cen-bra!  abseejw,  which  -was  tinnJIy 
locattnl  and  evacualinl  only  after  sixteeu  aeparate  inci«ion:i  Into  the  brain 
substance  had  been  made,  the  patient  making  a  perfect  reeoverj*.  The« 
caseti  are  cited  for  the  purpose  of  emplixxixing  this  point,  —  vii.,  that, 
having  fiiiffiei^'nt  grounds  for  an  exploratory  operation  upon  the  brain. 
one  should  not  het^itate  to  make  as  many  incisiona  throu^i  the  ineninijn 
and  into  the  brain  subutance  as  may  be  necessary  either  to  lucat«  Ihe  ath 
scess  or  to  funii.sh  fairly  conclusive  evidence  of  its  al>sen«?. 

The  three  incisions  (a,  b,  and  e,  Fig.  2K9)  having  faileil  to  locale  the 
alwcess,  a  second  r'lw  of  incisions  al>ove  thos«  first  di'S'crjlHjd  should  he 
matle.  These  al?«  failing^  the  brain  in  front  of  and  behind  the  area  indi- 
cated above  should  be  explorwl.  This  may  require  an  even  more  extensive 
removal  cf  l»one.  Tliis,  though  to  fw  regrett.e<l,  can  not  be  weiaheil  agatoit 
the  possibility  of  leaving  without  external  outlet  u  collection  of  pus  mtim 
the  brain. 

Depth  of  Exploratory  Incisions  into  the  Brain. — Naturally,  when 
brain  aliscess  is  pre»>ent,  the  puncture  of  a  ventricle  might  determint  a 
rapidly  fatal  re-njlt  by  ercatiiig  a  passage  along  which  the  absceiw  might 
expel  its  content-i  into  the  vwitricle.  While  I  have  wen  no  rectird  of  web 
an  accident  m  a  result  of  an  exploratory  operation,  it  U  well  that  such  a 
possibility  ahould  l>e  borne  in  mind.  The  anterior  and  posterior  hum  of 
the  lateral  ventricle  arc  in  relation  respectively  to  the  frontal  andordp 
ital  lobes  rather  than  to  the  t4'nii>oral  or  parietal.  They  are  on  a  lrt*4 
from  IJi  to  2  inrhi^  alwve  that  of  the  tegmen  tympani,  and  are  at  k«rt 
2^  inches  respectively  fr.»m  the  upper  anterior  and  U[>p«T  pof<terior  cor- 
ners of  the  Jural  ex|HJKure  slMiwn  in  Fig.  289.  In  a  case  of  serous  rortiio- 
gitis  in  which  from  a  very  similar  exposure  1  int^aitionally  puuciurfd  the 
posterior  horn,  it  seemed  t«  mo  that  the  instrument  was  inserted  toi 
depth  of  at  least  25^  inches  before  the  volume  of  eH^aping  liquor  cenW 
showed  that  the  ventricle  had  been  reached.  Why  a  direct  puoctorr— 
i.e.,  hori»ontally  inward — of  the  temporal  lolies  from  a  point  about  Ji  to  I 
inch  above  the  tegrnen  tj-mpani  should  not  n-aeli  the  inferittr  huro^tl"' 
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lat>eral  ventriclp,  I  do  not  know.  Personally  I  should  fool  it  necessary  to 
proi-eod  very  cautioit^ly  at  this  jKiint  after  the  knife  had  been  carried  to  a 
depth  of  1^  iiifbt'S.  Ht-ine,  in  iliKTUSfiing  the  safety  limit  aa  to  the  depth 
of  exploratory  punctures,  q  uules  Ktinier  as  placing  4  cm.  (aVwut  1%  inches)' 
as  the  limit  of  sftfety.  Heine,  however,  cites  a  cane  operated  upon  by  him- 
Bclf  in  which  an  abscess  was  reached  only  at  a  depth  of  7  cm.  (about  2jt 
inches)  from  the  exposed  dural  siirfnre,  and  states  his  Vlief  that,  in  the 
nature  of  the  lesion,  it  is  cBs^'ntiul  that  one  be  not  too  closely  tiound  by 
dogmatic  rules  oi  to  the  position  of  important  !>tructure?i  and  their  rela- 
tion expressed  in  millimetres  to  the  eerebral  cortex. 

Drainage. — A  brain  abscess  having  been  opened,  whatever  subfiequent 
treatment  w-i1l  rnainrain  the  patency  of  the  drainagf  pathway  and  at  the 
Kime  time  subject  both  bruin  and  meninges  to  minimum  disturbance  and 
uacipulation,  will  in  the  lonjt  run  secure  the  best  average  result*. 

Irrigation  of  the  ahsccis  cavity,  while  it  has  Ijcen  succes.'^fully  used  in 
certain  ca^es,  i.<  a  measure  not  of  itself  without  possibilities  of  harm,  and 
is  no  longer  advocated. 

The  practice  of  making  a  crucial  incision  of  the  dura  i.s  not  essential  to 
adequate  drainagp.  Ity  weakening  the  dural  support,  it  may  pave  the 
way  for  a  small  hernia  cerebri,  ami  to  this  pxt^.•nt  certainly  increases  the 
risk  of  aubwquent  meningeal  infection, 

On  no  account  should  the  finger  be  Introduced  into  the  freshly  made 
tract  by  which  the  abscess  is  Ix-ing  drained. 

If  the  surgeon  is  convinei'd  tif  the  neces.stty  of  meehaninally  aiding  in 
the  removal  of  pus,  Whiting's  cncephaloscope  (Fig.  2'!)3)  may  be  carefully 
introduced,  and  pus  as  it  flows  into  the  lumen  oif  this  speculum  may  be 
wi[ied  out  by  means  of  colton-lipptHl  applicators.  Hut  to  feel  that  one  is 
called  upon  to  explore  the  nooks  and  corners  of  (he  abscess  cavity  by  means 
of  this  or  any  other  instrument  is  likely  to  lead  to  the  infliction  of  mechan- 
ical injuries,  possibly  giving  rise  to  fresh  pathways  or  foci  of  infection. 

Having  created  an  avenue  of  escape, — presumably  a  path  of  least 
resistance, — the  most  important  agency  in  maintaining  adequato  drainage 
is  the  evenly  distributed  force  of  normal  intracranial  pressure.  Suppose, 
for  example,  in  a  given  case  that  illvcrticula  conlainiiiig  pus  do  exist. 
Presumably  they  were  caused  by  pus  urtder  pre!i#ure  seeking  escape. 
Pressure  within  the  abscess  cavity  having  been  rclievctl  by  a  newly  made 
pathway  of  escape,  it  seems  not  illogical  to  expect  upon  purely  physical 
grounds  that  small  communicating  spaces  containing  pu.s  may  drain  back 
into  the  main  ;ibscess  cavity  fuul  not  refill  so  long  a.s  the  outlet  of  nscape  is 
maintained.  I  believe,  therefore,  that  we  should  not  attempt  to  explore 
by  actual  touch  or  sight  the  brain  aljscesa  which  we  have  just  succeeded 
in  opening. 

When  pus  following  the  knife  shows  that  the  abscess  has  been  located, 
it  should  bo  held  steadily  in  place  ami  slightly  rotated  until  pus  ceasess  to 
flow.  It.  may  then  be  used  as  a  guide  for  the  introduction  of  whatever 
instrument  is  to  take  its  place  or  fur  the  permanent  wick  or  drain. 


ZM.—WliiUNs'*  oiKvpbiloaropa. 


mectmiiieal  irriution  to  whtrh  it  might  give  rUe.  The  iifw  of  atwor^nM* 
dpcalcificd  chicken  bone^  whicK  was  employe*!  so  guco««KfuIIy  l>y  MactMrm. 
is  open  to  certain  obvioiw  objt'ctiont',  and  is  not  m  gimcrai  favor  toJay- 
McKemon's  choice — i.e.,  of  a  cigarette  gauze  wick  rolled  In  a  mixture  of 
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^^fiaT "parts  of  powderrd  boric  acid  and  iodoform — gave  excellent  resulw 
in  a  (ifriff  of  casc-a  operated  upon  by  him.  If  llio  writer's  tlu-ory  i^  correct 
that  the  chief  office  of  the  drain  is  to  maintain  the  patoncy  of  the  outlet 
without  causing  surrutuiding  inllntnnmticin,  it  would  Koem  that  a  wick  of 
infolded  sterile  fi;auxe  should  fulfil  this  purfiuse  as  well  a;;  any. 

As  to  the  prolilcni  (tf  kc^'pinK  the  drain  or  wirk  in  proper  position,  the 
writer  learned  a  simple  expwlient  from  the  fcijlnwirig  probalily  fairly  cou»- 

■  mon  experience.  In  making  the  first  chaiig;e  of  dresttinRs  in  an  aWci'vfi  case, 
H  the  gauze  wirk  wa.s  found  tying  flat  upuit  the  dural  surface,  hanng  Ihth 
H  expelled  by  intracranial  pressure.    To  ensure  against  a  repetition  of  this 

■  mishap,  he  had  a  nutnlnT  of  wicks  prepared  iu  the  following  way;  First, 
H  s  small  flat  pa<l  of  three  or  four  folds  of  gauze  was  made.    With  the  pointed 

■  blade  of  a  scitwors  a  small  hole  was  made  in  the  centre  of  tht^  pad,  and 
through  this  a  loop  of  infolded  gauze 
wick  was  forced  (Fig-  2ft4).  A  niimhcr 
of  these  were  prepared  ami  j»ifrili7.cd, 
each  in  a  wparate  wrapper.  In  actual 
use  they  seemed  to  have  the  following 
ailvantage.'^:  (I)  tfaving  determiiietl 
the  depth  to  which  we  wish  tlie  wick  to 
penetrate  the  brain.^say  one  inch  or 
an  inch  and  a  quarter, — the  loop  of 
gauw  wick  is  force*!  through  it.*(  fix- 
ating pud  in  thitu  length.  When  this 
Io<>p-«'iek  has  bwn  inlroducetl  into  the 
aliscess  cavity,  the  pad  is  flattened 
against  the  surrounding  durat  t^urface 
and  sterile  gauze  in  packed  around  it. 
In  this  way  the  wiek  is  heldinmiuvahly 
iu  place  and  by  a  means  which  iu  no 
way  interferes  with  drainage  and  can 
not  possibly  produce  irritation  of  8ur- 
rounding  tissues.  (2)  HavinK  thus  to 
arrange  in  advance  the  length  of  each 
wick  introducecl,  the  surgeon  is  never  in 
doubt  as  to  thedepthto  which  the  wound 
is  being  packed,  and  ho  is  in  a  position 
to  arrange  .systematically  for  a  gradur.l 
and  progre>«ive  sliortctiing  of  the  wick. 

Pergonallj",  I  believe  that  the  dressings  in  brain  absei-ss  cjiseg  should 
be  changeti  daily,  the  saturated  wicks  Iwing  removed  anrl  dry  sterili!  ones 
replaced  with  the  least  ]>o»<ibte  friction  or  mechanical  diaturbanc^  of  the 
tissues  involved. 
^m  Should  an  occasional  escape  of  pus  seem  in  excess  of  that  usually  com- 
ing away  with  the  change  of  drewings,  this  of  itself  should  not  be  regarded 
as  an  indication  for  furtlicr  exploration  or  subdural  manipulation  of  the 


Flu.  2W- — Giuw  wirk  fot  u*e  In  l>raln 
■biwru.  Only  tlw  Imiii  (ni  i*  i[ilriKliic«l 
inlti  Ike  khwT's  Ifhiil  Biiil  i-nn  Dril.  ihrrnliirc. 
Ifiava  ihrouli  twhind  il  nn  •nirtirireaul.  Th* 
Icnglli  eaa  b«  tcKulali-il  ul  Kill,  ■n.rl  slirn 
KauiB  !■  ptckril  kmuail  •li«  dxBiiuB  pad.  tb« 
■irk  mn  iiat  Iw  iI1<>pIm«iI  ai  Bi|,«liMl  byio- 
trarratilAl  pKWUT*. 
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brain.  Ha%*injii  estaMushcc!  drainage,  awl  the  symptoms  of  intrarranial 
distiirbance  huviiiK  subsided,  I  believe  that  nothing  short  of  u  ret urrcnce  of 
isymptonis  pointinu  to  pus  relent  iim  shoulrl  tpmpt  tlic  surgeon  to  a  further 
exploration  of  the  interior  of  the  brain. 

Finally,  it  is  of  the  greatest  importance  that  the  patient — however 
favoral)!y  he  may  ftpp4'ap  to  be  progres-inR  toward  rccoveri.* — should  for  a 
consideruble  iK-riml  be  kept  absolutely  quiet  in  Ix-d.  The  Furgixin  (should 
lie  in  no  hurry  to  clo*e  the  wound.  The  two  chiof  danger:*  of  the  port- 
operative  period — viz.,  wtondary  retention  of  pus  within  the  brain  nod 
late  infection  of  the  meniuKe^— are  always  present  durini;  the  firwt  weeks 
follotting  the  operation.  Until  the  peritnl  of  postoperative  danger  i* 
definitely  (lassed,  the  patient  should  !«■  kept  quiet  in  bed  anil  guiutie<i 
against  any  indixrretion  whieh  might  turn  the  seale  unfavorably  against 
recoverj', 

Cerebellar  Abscess.  —  The  surgical  treatment  of  cerebellar  afaBcac 
is  prHctioully  the  same  a??  that  of  aliwcsi^  of  the  lemiHtral  lobe.  Sinw  an 
epidural  alRwess  jf  present  ife  most  likely  lu  be  found  in  cIikhi  relation  lu 
the  posterior  surface  o'  the  petrous  bone,  the  cerebellar  dura  ehoiild  first 
be  exposed  in  this  situation. 

TliiK  IK  l>e8t  done  by  uncovering  fin*t  the  sigmoid  sinus,  and  then  witb 
a  suitable  rongeur  removing  the  bone  in  front  of  and  inti>rn«l  to  \x»  anterivr 
lH)rder-  When  ^uffieient  bone  has  lieen  remove<l,  we  have  an  expoeiure  o^ 
cerebellar  dura  throughout  a  triaDguIar  space  bounded  al>ove  by  the  tegmea 
antri,  behind  by  the  anterior  margin  at  the  sigmoid  sinus,  and  in  front  by 
the  petrous  bone  {Fig.  297,  a). 

Should  «  6stulous  oi>ening  in  the  dura  Ite  present  in  this  area,  it  A 
be  treated  by  exactly   the  same  e(tnser\'ative  methud  as  that  air 
advised  in  the  case  of  tem)xiral  lot>e  absees^ei^  drained  through  pre-ejdstiii( 
dnral  fi-tlubi^. 

As  in  the  carte  of  temporal  lotw  altecess,  the  dura,  though  intact,  nur 
show  pathoiugie  rhangc»i  indicating  the  site  of  a  sulHlural  eolleelion  of  pttf 
or  (he  milMlural  termitiat  point  of  a  necrotic  tract  leading  to  a  ccrvliellar 
abscess. 

Kven  though  no  sueh  pjitliologie  changes  are  present,  an  elTorl  may  I* 
made  tuluealethe  abscew  tliroiigli  the  dura!  exposure  in  fri'Ut  of  tlirBino*. 
Before  inci.''irig  the  dura,  the  wouikI  should  l>e  cleansiil,  tlte  aditU5  fimJ)- 
packed  with  ioiltiform  gauze,  fresh  toweU  placed  about  the  wound,  aail 
the  »urgeon'«  hands  re-sterilized. 

In  the  first  inciwon  the  knife  is  carried  directly  Inward  to  a  depth  J 
not  more  than  oue  inch  (Fig.  295,  a).  This  failing,  a  second  umaiM^. 
made  through  a  separate  dural  opening  Itchind  the  6r><t,  is  carried  mmri 
and  slightly  buckwartl  to  a  depth  of  IK. — not  more  than  \}^  inchn  (6) 
Should  this  alf*o  not  give  exit  to  pus,  it  is  Ix-ttcr  that  no  further  efltct  I* 
made  to  locate  the  abscesH  from  this  exposure.  The  maatoid  wttunil  e 
now  packed  with  iodoform  gauze,  plain  sterile  gauie,  however^  biioc 
placed  against  the  incised  dura. 
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It  is  now  necessary  to  cxpfwip  the  cerphellnm  U'liiml  the  ttifEmciid  sinus 
by  a  reinovul  of  Ixiiie  from  tKat  part  of  the  occipital  bone  forming  the 
outvr  wall  of  tlie  ivrt-bfllar  fossa.  Tills  njfly  be  dune  by  trephininR  at  u,  point 
oni"  inch  hohiml  tlie  centre  of  the  RiKmoii)  sinus  an<l  well  briow  the  level 
of  the  lateral  sinus;  or,  bett^?r,  by  means  of  a  stout  rongeur  w«  may  con- 
tinue the  removal  of  bone  dirrrlly  backward  from  the  |Kie«terior  border  of 
the  >'ipnioiil  sinus.  Tlu-  results  of 
the  two  methods  of  exposing  the 
occipital  aspect  uf  the  cercbelluui 
are  t>huwii  iu  FiRi).  290  and  297. 
In  these  illustrations  the  sigmoid 
sinus  is  shown  somewhat  dia- 
grammatically.  That  is  to  say, 
the  bony  i^uppiirt  having  Iwen 
removed,  the  rounded  contour  of 
the  sinus  is  usually  lust,  and  the 
line  of  demarcation  between  the 
dura  coveriuR  the  sinus  and  that 
covering  the  cerebellum  is,  there- 
fore, not  so  clearly  defined  as 
appears  in  the  illustrations. 

The  posterolateral  aspect  of 
the  cerebellum  haviiiK  been  ex- 
posed, we  should  adopt  some  sys- 
tematic plan  of  completinR  the 
search  for  the  suspected  abscess. 
As  with  the  temporal  loite,  each 
exploratory  puncture  should  be 
made  through   a  separate  dural 

iiicit<iun.  The  first,  incis^itig  the  dura  well  forward,  enters  the  cerohellum 
in  a  direction  inward  and  ('trongly  forward,  and  to  a  depth  of  one  inch 
(Fig.  2ft5,  c).  The  next  incision,  cutting  the  dura  a  litile  ix-liind  the  first 
opening,  pasjrcs  inward  and  slightly  forward  to  a  depth  of  IH  inches  (<f). 
This  aUo  failing  to  draw  pus,  a  fifth  incision  (c)  is  carried  directly 
inward  through  the  ]K>sterior  part  of  the  cerebellum  t-o  a  dejjth  of 
1}^  to  134  inches. 

The  writer  some  year.s  ago  performed  an  exploraturj-  ojjeration  upon 
the  cerebellum  which  failed  to  locate  an  abscess.  The  autopsy,  made  by 
Dr.  Zflbriskie,  showed  a  small  decp-st-aU'd  al»scess  to  have  binm  present, 
and  that  one  incision,  which  traversed  the  cierebellum  in  the  right  direc- 
tion, had  failed  by  an  eighth  of  an  inch  to  enter  the  alwccss  ca\*ity.  Realiz- 
ing tliat  this  failure  waa  in  t^ome  degree  clue  to  a  lack  of  adc<]uale  knowl- 
edge of  cerebellar  measurements,  the  writer  has  had  forcibly  impressed 
upon  him  the  importance  of  systematic  method  and  thoroughness  in  an 
operation  of  this  nature.  Fig.  295  represents  an  effort  to  place  at  the 
student's  disposal  a  chart  giving  approximately  the  directions  and  depths 
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of  exploratory  punulurea  of  the  ccrcbelluin  whtph  should  fairly  well  covtr 
the  region  to  be  explored.  If  these  several  eflforta  fail  to  locate  tlie  ahscen, 
and  the  surgeon  is  still  uneerlain  as  to  it-'?  possible  presence  above  or  b<*low 
the  plane  of  the  incision  herein  dtwcrihed,  one  or  inure  Kupplumcntary  in- 
cisions above  and  below  maj'  be  made. 
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Pro.  3SHS  — Ktpmurv  of  ilura  rorrriaa  rorrhcllum:  d,  iupplcmcnlary  nkin  inritrian  lor  mJ*i)d*i* 
ptpovurr  lit  bouc;  a,  rvrrto'lUt  tceiuq  to  Itudi  ot  aiKQiDul  nana;  b.  aicaiuid  •Imo:  r,  cambaHw 
KRloD  bcbiad  tbe  tigaiai4  alniu. 

The  abscess  having  been  located,  the  nibsequent  drainage  and  the 
after-treatment  may  he  carried  out  by  prartlefilly  the  same  method  as  has 
been  deseribed  in  conneelioti  with  absei-ss  <if  the  temporal  iobe. 

Meningitis-— The  surRical  treatment  of  otitic  meninptis  has  already 
been  di.scuh«ed  in  eunnection  with  the  puthulogic  and  clinical  aspects  of 
the  various!  recofinized  types  of  the  dii^ease.  All  that  is  called  for  here, 
therefore,  i."  a  very  brief  rixttmi  of  the  different  aurRieal  procedures  which 
have  proved  their  value  in  certain  cases,  and  of  the  not  too  clearly  defined 
indications  for  their  use. 

Sehocs  Mrninoitis;  Treatment. — All  that  may  be  necessarj'  isaver)* 
careful  and  rather  wide  uncovering  of  the  dural  area  involved.  Particularly 
in  children  are  f«inptoms  of  marked  meningeul  irritation  frequently  reUevwl 
by  this  comparatively  simple  operation.  Unlei's  the  fyniptorns  or  the  patho- 
logic changes  in  the  bone  suggest  the  pc-sterior  foasa  as  the  probable  seat  of 
the  meningeal  k'sion,  the  dura  covering  the  temporal  lobe  iihould  be  first 
exposed.  This  may  be  done  in  exactly  the  same  way  as  the  preliminary 
expuaure  for  exploring  the  hraia  in  a  case  of  suspected  temporal  lobe 
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ftbscesfl, — i.e.,  the  tegmen  tympani  et  antri  is  first  removed  and  then  tho 
adjawnt  portion  of  thp  supt-rior  plate  of  the  squama.  The  writer  recalls 
the  ease  of  a  child  who,  followins;  a  siinpEe  niaiitoid  oporatioti,  devpjopcfl 
high  fever,  continuous  at  104"  K.  or  thereabout ,  ri((idily  of  the  neck  mu8c-l(w, 
delirivim,  and  Htrahismiia,  all  of  which  disappeared  within  n  few  days  after 
the  operatinn  referred  to  ahove. 

Should  the  surgeon  have  reason  to  fear  that  the  cerebellar  dura  is  the 
seat  of  trouble,  this  region  also  sliould  Iw  e\poeed  by  a  removal  of  botic 
juiit  in  front  of  the  sigmoid  sinus  (wee  FIr.  297). 
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Simple  uncovering  of  the  dura  is  particularly  indi^^ated  in  the  c»w  of 
youn^  children,  who  are  more  prone  than  adulU  to  the  development  of 
mild  forms  of  meninReal  inflanunntion.  and  whose  symptoms  are  also 
likely  to  be  far  more  pronounced.  1  believe  also  that  it  t-hould  be  used  as 
a  preliminary  measure  in  all  eomparntively  niild  cases,  whether  nrcurring 
in  children  or  adults,  in  whinh  lumbar  punrturn  fails  to  reveal  pus  or  bac- 
teria in  the  spinal  flviid.  If  successful,  there  is  usually  some  amelioration 
of  pymjttoms  or  improvement  in  the  patient's  general  condition  within 
twenty-four  hours.  If  no  improvement  is  realized,  the  operation  may  then 
be  quickly  and  easily  supplemented  bj'  one  or  more  incisions  of  the  dura. 

The  above  Htateiuent  refers  to  cases  of  serous  meningitis  of  moderate 
or  average  severity.  rndoub1<Mlly  there  are  cases  in  which  the  symptoms 
a-ssume  early  so  alarmijig  a  tyjie  that  one  is  impelled  at  once  to  adopt 
nn)re  radical  measures.  When,  following  symptoms  of  meningeal  irrita- 
tion, tho  patient  quickly  lape^ea  into  delirium  amd  shows  th«  peculiar 
depression  of  the  vital  forces  characteristic  of  grave  meningeal  diftturbance, 
there  kIioiiUI  be  no  loss  of  time  in  relieving  tension  by  several  incisions 
through  the  dura. 

Puncture  of  the  Lateral  VejitricJe.  —  Withdrawal  of  fluid  liy  lumbar 
puncture  has  been  advised  as  a  means  of  obtaining  prompt  relief  of  prcs- 
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sur<'  in  scviTt'  rasw.  Tho  v\nct  indications  for  this  procedure  have  Dot 
.vol  Uvii  lU'TonniiuHl.  Thf  writer  h:is  had  undrr  his  care  one  apparently 
li«>ivlt>!«s  cjisc  of  st'rous  iiicninpitis  ^so<'  pages  390-391)  in  which  tapping 
of  tlu'  vi'ntricic  mas  foIlowiHl  liy  almost  spectacular  n-lief  of  ?\inptoni5. 
Wliilc  iho  rosult  in  tins  rnst>  whs  ni,>st  pratifWng.  there  has  always  existed 
:»  iloul>i  in  itio  wriTt-r's  niiiui  a-^  lo  whether  the  ultimate  rt-i:ulT  might  not 
have  hiH-n  !l;e  same  h:id  !ie  limit*.\l  the  extent  of  his  intervention  to  the 
ihriv  viTiieal  inoisions  of  the  dura  wliieh  formrtl  part  of  the  operation. 

Svuois  Mknm\\;»'*-v.n-ckphalitis  vKorxer  .  —  This  comiition.  proh- 
.ii'!y  ;^ll;l!,>^:^>l;s  in  \i<  orii::n  anil  ineejnii'n  with  s<tous  menincitis.  differs 
(■i-iei'.y  in  ti-.e  extension  of  tlie  morbid  chancc-s  into  the  substance  of  the 
iHTi-i-rrd  tvrTex.  In  some  eas*^  ti'.e  \>\iwr  hTCxU\  s:rjotures  bear  the  hrunt 
of  ;i-.e  a:;;u-k,  :?:e  s\;y.rtoms  siiji^fstinc  a  tvre:r.-u  rather  than  a  raenineeal 
'.es'.on.  Sr.oi:  e;(>is  have  ly\n  n:v»rtrti  ly  .lanstn.  .Vmold  Knapp.  the 
wr.Ter.  ar.ii  o'":.:  r>    >iv  e:is*^>  o".tt\l  in  Charter  XIII  . 

\"::c  siirtii .-i'.  :rt';.';:r.»  ".■:l  of  otif^*  s<-t\'".:s  ev-rt-philitis  S?ciis  t-y  eTposure 
. :"  :':x  ,:.;ra  vvvtr;;-.*:  tV.e  t» m:.vri>svV.ei!o:  Ul  '.o:v  as  :-:r  an  expI-.Tat-?:?- 
.  ".vrAT:,"'.!  :.7  tT.v.'.i  a'.'*i'-.-ss  t'c.  ^:'  -  I  r.v;er  'r.e  s'ric'i'^t  aseptic  pre- 
v;i-.::\v.s.  -iwo  or  Ti.r;-?^  r;-.rs/.i'.  vit::i.-sI  :r.o:s::r.s  thr-r-uzh  "he  d-.ira.  a::d 
■-As*".-.i;  -.OS  .::■;•'"  ■'■  ■■«  -  --i"" ■:■..:■.  .v-::---:ly  ir-toti-f-':  riin «u'-i=:ar.,>r.  ar>ema*ie. 


removal  of  surface  pus  and  piis-soaked  ganzi!  beini?  nccpBsnrj*  t»  promoto 
drainHjK'.  When  it  is  deemed  iiercssary  to  maintain  me<;hanically  the 
pati'ncy  of  the  duriil  opeiiinEs,  the  lips  of  the  incisions  miiy  hesopjiratcd 
occasionally  by  means  of  a  grooved  director  or  other  blunt  instrument. 
As  a  rule,  this  is  not  necessary. 

When  tlu;  maeroseopic  changes  in  the  dura  and  the  symptoms  lioth 
point  to  the  presence  of  a  diffuse  or  spreadinR  suppurative  leplomenin- 
jptis,  the  lewion,  su  far  aw  our  jireseiit  kimiwh-ilge  goes,  \>^  a  boia-less  one. 
Usually  tlie  character  of  the  changes  i«  &ueh  as  will  not  be  relieved  by  drain- 
age, and  fiu-thermore  the  ajea  involved  is  too  extensive  to  lie  reached  by 
any  operative  procedure.  While  the  prnjtno^iis  is.  therefore,  HKwt  unfavor- 
able, I  believe  in  giving  the  patient  rhe  bcn4'fit  cif  any  theoretic  chimre. 
The  dura  of  the  temporopjjhenoidal  lobe  should,  therefore,  be  freely  drained 
by  multiple  incisioDS.  Regardinj;  the  disense  as  havinR  some  ftnak)R>' 
with  other  suppurative  lesionH,  llie  above  treatment  is  at  least  in  accord 
with  .surgical  principles.  The  postoperative  treatment  in  the  ijaine  a*  for 
circumscrilM'<l  jjunilent  meninKitis.^laily  very  careful  renewal  of  the 
dressings. 

The  puncturing  of  the  lateral  ventricle  in  diffuse  punilent  leptomen- 
ingitia  does  not  appeal  to  me  as  a  rational  or  promising  measure. 


CHAPl'KK  XIX. 

FAaAL  PARALYSIS. 

Facial  paralysis  of  otitic  origin  may  result,  from  anj'  of  the  foUowiox 

contiitioiii::  (I)  Acuto  fiuj)punUive  otiiw  iiM^dia  uf  si'vcrp  tyi>o,  tli*^  iiiHani- 
maton*  process  exteiidiiig  through  the  tympanic  wall  of  tJjp  Fallofusn 
tranal,  and  the  -niirvt'  IxsiiiK  cithur  directly  involved  or  wibjectod  to  pres- 
sure by  inllaiiimat^jri."  products  witliin  tlif  canal.  This  \»  eoiiinioner  id 
younj!  childn-n  than  in  adiiltf.  (2)  During  a.0M\v  suppurative  otitis  inrdia 
as  a  result  of  direct  cjcposure  of  the  nerve  throuRh  a  defect  in  tbe  t^nipanie 
wall  of  the  facial  cannl.  (3)  In  chronic  suppurative  otitis  nieidia.  the 
ne«n)tic  pniiTe«H  involving  tin;  facial  canal.  f4)  In  suppurative  Uliyrinlh- 
itu*  seL-ondary  to  rhronic  itiididk-t-ar  suppuration,  a  necrotic  ti*a«'I  through 
the  iiorizoutal  semicircular  canal  niay  by  downward  extension  involve  the 
fadal.  (5)  Facial  puralysds  is  an  occasional  acconipanimtinl  of  otitic 
mpninuitis,  in  which  ca-s<'  thi?  in'r\-e  lesifin  is  pit)l)ahly  more  o(tm  the  nmih 
of  an  intermo^iritJ'  infection  of  the  lahyrinih  than  of  an  extension  of  infhun- 
•nation  from  the  nieninj^es  fn  the  nen-e-trunk  fis  it  traverses  the  int^^mal 
auditoo'  canal,  (ii)  TuWrcuUms  IfKioiiK.  In  a  ver>'  \mf^t  preceiitafcp  iif 
cases  of  niiddle-oar  tuliei-culoas,  the  facial  nerve  is  involved.  A  UiWr- 
culnr  ekmipnt  in  the  pathop?ncHis  of  facial  paralysis  is  recognized  as 
afTectinjt  the  pn>Kno«if*  uiifav<jral.>ly,  from  the  jtrcaler  frequency  witli 
which  the  nerve  is  actually  destroyed.  (7)  Herpes  jxipter  auricula;  (Hunl) 
IB  an  occaaonal  cause  of  facial  paralysis.  In  this  affection  the  innrlHd 
chanfjcs  in  the  ner\*e  are  clejtriy  jin  extension  of  the  inflammatorj'  proctfll 
primarily  affecliuB  the  Reniculate  KJUiialioiL 

Generally  spcakinp.  facial  paralysis  resuItinR  directly  from  middle-eftf 
or  mastoid  sujjpuracion — llu*  labyrintli  liavioK  escaped  infection — offet«, 
under  prompt  and  rational  ireatuient,  a  prefectly  favorable  pragnont. 
Usually  ail  thai  is  refpitftHj  to  effect  a  cure  is  careful  removal  of  nil  dtseued 
bone  through  a  .•'iniple  mastoidectomy -or  radical  operation,  according  u» 
the  natun-  of  rhe  l>7npanic  lesion. 

Postoperative  facial  paralysis  may  occur:  (a)  as  the  ininiediatc  renilt 
of  diviMinn  or  injnrj-  of  the  nerve  during  a  radical  operation:  or  0>)  an  the 
riefenrd  i-c^uil  tif  a  utitlit  l.ratntiatisiti,  ilie  paralysifi  appcairiiig;  only  after 
an  interval  of  several  hours  or  day*!  Ka.s  elaptted.  (c)  Ulien  the  t>TUpanic 
wall  uf  the  facial  canal  is  either  defective  or  unusually  tiiin,  parah>iit3 
may  result  directly  from  the  prcMure  of  a  gauze  drcsslog  packed  too  lightly 
into  the  \x-ound  ca^nty.  (d)  A  thick-walled,  sclerotic  niasttiid  uith  a  veiy 
small,  deeply-placed  antrum  is  a  type  of  bono  in  which  during  a  wimple  nias- 
toidectoniy  great  care  may  lie  neeo-ssarj-  to  avoid  injurj'  to  the  nerve.  Tho 
danger  in  thistyiwof  iHnieliefiin  the  fact  that  the  uniform  or  average  density 
of  bone  ts  such  as  to  obscure  certain  conunon  8urgic-al  landmarks,  and  in  tJie 
008 
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seaiTh  for  a  small  antrum — often  hardly  ext«ndinit  beyond  the  usual  confiueu 
of  thcaditns-  tho  nrrvc  is  injurfiifl  iK-fiirr  thrsnrjcpon  nHioRnizps  tlicsiirtdcal 
region  !»■  has  niinhod,  A  particulaily  thstn'ssiriK  foatiiro  of  an  accndent  to 
the  nervc'  occurring  in  thi3  way  is  the  fact  that  the  injury  U  likely  to  be  com- 
plete', and  the  rt<(>ultinft  paralj-sis  therefure  [jennanent.  The  dedue tioii  from 
t-his  statenieiil  w  practical  and  clear:  i.e..  that  the  surjswjn,  havini;  recoR- 
niiMsi  the  type  ijf  hone  he  ha-<  to  deal  with,  should  ollher  proceed  with  un- 
usual and  infinite  care,  or  make  use  of  the  postero-superior  wall  of  the  bony 
auditory  canal  jisa  guide  to  the  iwlitiwandantnnii.  If  is  l>rtt<'r  to  sanrilicc 
any  non-vital  structure  than  pemuuiently  injure  the  facial  uej-ve. 

The  repons  in  whieh  the  nen'c  is  most  likely  to  be  injure^i  were  spoken 
of  in  cwuneetidti  with  llu'  tei^hiiic  of  the  riulieal  mastoid  ii|XTatioii  (|mgu 
442),  and  netnl  not  lx>  referred  to  here. 

SyMPTOMS  Axn  Pfn'BH-'Ai.  .SitiNs. — The  facial  changes  accompanying 
tliis  lesion  are  so  cliarscteristic  and  constitute  a  deformity  ko  pathtqiiio* 
monic  a«  1«  overt)a]anee  in  diapnostic  importance  all  other  clinical  feaiureri. 

<>winj(  to  the  paralysis  of  the  facial  muscles  corresponding  to  the  side 
of  the  aural  lesion,  the  nonnal  faHal  folds  are  obliterated.  Thus  the 
wrinklea  or  lines  of  the  fnn-hi-aiil  luid  alnait  the  eye  and  the  nasolabiaJ 
fold  disapix'ar  wholly.  The  skin,  therefore,  presents  a  smooth  and  line- 
letM  surfac(;  in  conspicuous  contrast  to  tJie  oppttsite  side  '>f  llie  face.  In 
chiUlwn  and  younn  adults  Ctiis  may  not  be  conspicuous  while  the  face  w 
in  repose,  but.  Ix-conies  unplcaaanily  noticeable  as  soon  as  the  sound  facial 
must-les  are  colled  into  activity, — e.g.,  in  lauKhiuff.  eryintt.  etc.  The  patient 
cannot  close  the  eye  on  the-  affect<?d  .side,  and  cannot  contract  the  labial 
miiKeli^t.  In  cases  of  cotnplete  paralysis,  iho  afftM-ted  side  of  the  mouth 
may  droop  to  such  an  extent  as  to  allow  a  more  or  less  constant  escape 
uf  enlivtt. 

A*  a  result  of  the  phy«cal  chanftes  above  noted,  the  patient  may  experi- 
ence the  followmg  dinturhances  of  the  special  Henses:  The  inability  prop- 
erly to  close  the  eyelids  leaves  the  eye  unprotected,  and  the  conjunctiva 
and  even  the  cornea  may  become  inflamed  or  consest^^d.  Owing  to  jiaraly- 
ms  of  the  nasal  muscles  and  collapse  or  Haccidity  of  the  ola  nasi,  tiie  pos- 
saj^e  of  air  to  the  upper  nn-sal  chamlwr  i.-*  diminished  or  prevented,  and  to 
this  exlenl  the  nlfai-lory  sen.se  is  dis(url>iii.  raralysis  of  the  chorda 
tympani  nerve  U  n'Sponsihle  for  loss  or  disturbance  of  taste  in  the  corro- 
Hiwndini;  half  of  the  loiiKue,  (•''inally,  paralysis  of  the  stapeihus  may  result 
in  a  very  anaoyinic  disturbance  of  the  auditory  function,  which  takes  the 
form  of  a  loss  of  audltorj'  balance  or  |)ower  of  accommodation  to  various 
sounds  rather  than  of  an  actual  diminution  of  heanuK.  In  many  cases 
the  paralysis  of  the  sta|x><Iin8  in  iMrrsons  whose  heai-inc  has  pre%"ion.sIy 
not  showTi  great  iinpainnent  is  said  to  result  itt  an  appreciable  hy[>eracnsis 
for  the  lower  musical  tone,-* 

The  rect^nitinii  of  thexe  varitais  disturhances  of  the  sfM'cial  netiws  is 
said  in  some  ca«08  to  Iw  of  value  in  deteritiininR  the  location  of  the  surRieal 
injury  to  the  nerve.    Thus,  division  of  the  nerve  within  the  facial  canal  at 
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a  [Kiint  bntwoon  its  exit  Fkt  tlip  stylomastoid  foramen  and  tho  point  at  which 
the  nerve  to  the  stapediu;*  is  pven  off,  would  invoU*e  the  chorda  t>'nipniu 
and  I'luiw  dlHl-urhiuiceH  of  tawtt*.  Init  woiikl  imt  give  rise  to  any  dLstnrhance 
of  the  auditory  function.  DiviMion  of  thi*  iKTve  alxjve  the  branch  Ut  tbt 
8ta;M(dius  would  add  to  those  just  mentioned  the  s\*inptamfl  of  Hiflturhcd 
audition, — i.e.,  some  confusion  of  sound  impressions,  b>'peraetisiR  for  thn 
lower  tonra.  tinnitus  niirium,  ete. 

Wln'ti  llie  parah^ai^  Ip  conipleto  and  allenderi  by  chanwt^riFtic  elec- 
trical reactions  of  degeneration,  marked  atrophy  of  the  paralysed  faciai 
muiHTkrs  may  add  tu  the  ilUtigurernent. 

PaofiNOsis. — The  prottnosis  deixrnds  upon  the  cliaracter  of  the  injury. 
Actual  divit^lon,  unless  ih(.>  »>|irmentA  are  iniiiiitained  in  ajipo^ition  or  are 
BulMequently  reunited,  niea:is  jx-mianent  pand^-sis..  When  the  uvtvv  is 
not  HOtually  divided,  ivcovery.  |Mirtial  or  complete,  occurs  in  the  icreat; 
majority  of  au^cs.  Ah  io  the  duratioa  of  the  paralysis  in  any  particular 
ca.so.  but  little  can  be  said.  A  paral>T!is  due  to  pressure  may  recover 
coinplt'tely  within  a  few  weok-s,  wlion*;is  a  lesion  tlue  to  a  M'vere  traumatism. 
ItivUijE  rise  to  wniplete  deEcneratioii  of  the  periphera.1  sejonent.  may  cauM 
a  paral>'KiB  lasting  a  year  or  man;  and  yet  result  ultimately  ia  t3uui(dete 
recovery. 

TriEATMKNT. — When  there  is  no  reason  to  fear  that  the  nerve  has  b*«j 
actually  divided,  the  patient  t;houId  Ik.*  told  that  ultimate  recovery  is  lo 
be  exp<Tteft.  The  greatest  care  nhoiild  Ijc  pven  to  keepinR  the  wournl 
clean  and  fn-e  of  jais.  Tight  imckinK  of  the  wound  cavity  should  f>o  avoidnl. 
The  facial  ntusclea  should  be  rcRularly  massaged  to  forestall  or  oomint 
inUHculiir  atrophy.  Kor  the  waine  purpow^  tJn>  faradie  curivnt  should  Iw 
Uifed  daily  or  at  least  on  alternate  daj's.  Strychnine  sulphate,  in  dos» 
of  gr.  ITiO  three  ume3  a  day,  and  continne<l  over  a  considerable  period, 
is  advised,  but  whether  it  actually  influencce<  the  lesion  is  open  to  quest-ioD. 
Th<'S(r  nicasurcrt  should  Ix'  |M'rsi.sted  in,  and  it  ift  utoially  nceewsar^'  gradu- 
ally to  arijuaint  the  patient  with  the  fact  that  several  months  may  elapse 
before  the  earliest  signs  of  returning  funetior  will  l>e  noticeable. 

Before  kmving  the  sulijcct,  a  wont  t^bcaikl  Im>  Aai<l  ua  \o  the  duty  of  Ihe 
Burgeon  who  'm  oblig^l  lo  face  the  responsibility  of  a  cnjw  upon  which  he 
has  operatetl  and  in  which  he  is  convinced  that  he  lias  actually  dinded 
the  nerve.  In  the  fip^t  place,  .tbouk!  the  nerve  Iw  divide^l  durinu  an  opera- 
tion an<l  the  accident  Ix'  n-cuf^iznl  at  the  time  of  its  oceurn^nce,  there 
would  seem  to  be  ever,'  reason  for  attempting  at  once  or  within  a  few  dajr* 
of  the  injury  to  reunite  the  segments  within  the  tyinparuc  CA\'ity.  Ptp- 
aumably  in  most  i'asi\s  the  injur>'  occurs  at  some  di.«tanee  from  the  genicu- 
late KangJion,  and  I  can  see  nn  rea5«m  why  the  Fallopian  canaJ  ^lould 
not  be  carefully  followed  and  opened  in  both  directions, — »'.?..  backward 
towjird  the  l>end  and  then  along  the  dewending  portion, — and  also  in  the 
opixjsit<^  direction, — i.e.,  forward  toward  its  (xnnt  of  entrance  into  tlw 
t>^n|>a^ic  ca\-ity.  With  brigtit  iilmnination,  an  enlaced  radical  caintv. 
and  with  patient,  careful  work,  I  can  see  no  reason  why  it  !iliould  not  be 
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perfectlj'  practicable  to  take  up  the  dividwl  sesmenta  of  the  nerve  witikin 
the  tympanic  ciivitv  ami  reiinit^  thoiii  with  a  suture  of  fine  silk. 

When  the  knoivletlfn-  that  the  nen*e  hiLs  lu'i'n  aetiially  divided  or  per- 
manently injured  eoines  to  the;  sur[,eon  only  through  the.  lajtse  of  time  and 
absence  of  any  siRns  of  retuminfr  function,  the  question  of  pe-establishine 
funetton  by  joinliif^  (he  dep-neratcd  (KTiphera!  end  of  the  facial  to  an 
intat-t  cranial  nerve  (hyponlofwal  nr  s'piiial  acce»«orv')  "uwt  Ix?  oonf^ideretl. 

While  the  pesiUls  of  such  attempts  in  the  ease  of  the  facial  ner\-e  liave 
been  by  no  means  uniformly  8ucce!<sful  yet  i'am  of  the  opinion  that,  when 
iBCOvery  is  otherwise  hopeJess,  the  operation  ahould  lie  unde3"taken,  with 
the  view  to  obtaininK  as  nnich  i-estoralion  of  function  as  possible,  and, 
even  should  this  prove  di.Kappointing,  t.o  Kocuring  .sufficient  regeneration 
to  prevent  extreme  inusculai-  alrophy. 

Oi  the  two  cranial  nerves  usually  considered. — i.e.,  the  hypo(tiossal 
and  the  spinal  ai;ce.s8ory,^tlie  fonner  is  the  jnure  favorable,  for  the  ful- 
lowing  reaftons:  The  spinal  acceswry  i^  the  motor  nerve  of  the  niltftTio- 
ma.«Tnid  and  trafjeziat  niuscles;  when  a  successful  anastomosLs  Ix^tweeii  it 
and  the  peripheral  segment  of  the  facial  hm  lieen  accomplished,  voluntary* 
movements  of  the  shoulder  are  accompanied  hy  invohiiit-irv-  facia!  twitch- 
ing, while  voluntary  movements  of  the  face  arc  associatctl  wjtji  iiivuhui- 
lary  shoulder  movement*. 

The  writei'  Ijelievcft  that,  from  the  viewjXMnt  of  safety,  the  oiieralion  for 
facio-hypogloeaal  anastomosis  belongs  neither  to  the  aurul  surgeon  nor  the 
avemge  Rcneral  surgeon.  Rather  it  should  l)e  cntruste<l  to  (he  man  in  any 
community  or  section  who  by  animal  experimentation,  special  anatomical 
Ktndy,  disftf'ction  work,  el  c.  and  by  I  he  avcrap»»  reaulta  of  such  ()fieratinii*a.i 
have  come  to  hitn,  has  cstabUsheil  liis  fiwcial  litjiess  for  this  [tcculiarly  del- 
ate work.  Oi  the  other  hand,  corditioai  are  ci^ily  conceivable — e.g.,  in 
ns  remote  from  (he  lat^e  mi-^lical  tvntrcj* — ^iii  which  pueh  cahhs  must 

operated  ujkju  by  competent  surgeons  without  tWd  special  Lrainiiig,  or 

it  at  all.    We.  therefore,  include  a  brief  outline  cS  the  8ui-pical  Htepa  for 

uniting  the  peripheral  ftt^neut  of  the  facial  to  the  trunk  of  the  hypoglo[«Mil. 

The  incision  for  exposing  the  facial  nerve  Ufjin.s  at  tiie  aiiteiior  bonier 
of  the  mastoid  process  and  is  continued  along  the  anterior  mai>{in  of  tlie 
stemo-ma-S't-oid  muscle  to  a  lengHi  of  alxiut  two  iuchc?*.  ThU  inciaion,  i^'hicJi 
Hjecc«aivoJy  divifles  all  the  tissuiv*  down  t*)  1  he  dei^p  cervical  fas<da,  should  bo 
made  with  the  grentest  care  not  to  injiu-e  the  parotid  gland.  '\\'7icn  the 
(leej)  f:icia  haw  Ikhiu  reached,  a  Hngcr  intrcKhieed  into  the  dcjilh  of  the  wotmil 
will  easily  locate  in  its  upyx-r  pari  and  in  a  [W.-fitiou  e;>rR'^[X>niUng  to  a  i>oint 
just  in  front  of  the  ma.'iitoid  lij),  a  surgical  landmarJi  of  practical  iju- 
portance,  i.e.,  the  styloid  process.  Around  thin  process  the  facial  trunk 
turns  and  in  this  Mtuation  it  can  be  felt  as  a  c^>rd-like  atruclim'  mfling  Iw- 
ttt'een  the  process  and  finger  (Tajior).  tVom  this  ]XJinl.  it  [Jasaes  forward 
to  enter  the  parotid.  It  is  infinit^^lyaafcr  to  locate  thcncrx'e  thasiw  it  ero>we.s 
the  styloid  pmcitw  than  U>  kjokfor  Itatiti*  point  of  entJTinee  into  the  parol  id 
canal.     Having  detennvned  by  palpation  its  poei^on  and  direction,  if 
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shoiUd  be  exponetl  by  dividing  the  u\-erlying  tissues  io  a  directiau  pftraUd 
to  its  courae.  To  attempt  to  locate  it  by  the  senfie  of  sight  throuf;h  a  grad- 
ually dpppening  incision  running  rross-wise  to  the  nerve  trunk  is  abncwit  cer- 
tainly to  divide  it.  Once  exfiosed  and  freed,  it  should  be  traced  backwanl 
and  then  njiward  toward  the  stylomaHtoid  Toramen.  The  mastoid  tip.  if 
present  and  olistnitainij  tJieway.  Hjiuuld  Iwn'niovwi.  The  rutrve  is  then  foU 
lowed  to  it«  point  of  exit  from  tho  skull,  and  divided  at  the  MghMit  point 
within  the  Htylu-inat^toid  fommon  tlmi  a  tutimli,  t^harp, angular  knife  will  rRirlL 

The  jtecoiid  *»lep  of  the  operatiifn  is  the  luon;  dillirult  <me  of  iwdatina  the 
hypoRloMsal  nerve.  TTie  fir.-^  rtiirnical  landmark  is  hwated  hy  paljuition, — 
a.'*  n  smooth  prominence  representinR  the  transverse  process  of  the  atJas. 
Tivo  slruetiUTS  to  l)e  Icioked  for  in  order  to  ift-oid  their  injur.'  are  the  occip- 
ital artery  atid  the  spinal  arcrwsrtry  nerve.  The  arl'cry  is  ixvajaoimlly 
encountered  passiiiji  upwuni  and  outwai'd  acrosi*  the  transverse  nroccss  d 
the  atlas,  and  Klinuld  Iw  eitlier  retmctcd  or  divided  between  lisatures  in 
the  interest  of  a  clear  sursieal  fit^ld.  The  !>|nnal  acce?»ory,  alKO  passing  over 
the  same  procesw.  sometimr^  in  front  of  and  sometimes  behind  the  internal 
juKttlar  vein,  should  also  be  borne  in  mind  and  retnicied  to  a  position  of 
safely.  Both  of  these  .*itrnrtiires,  an  also  the  internal  jugular  vein,  arv  cov- 
ered hy  a  layer  of  drwp  fascia,  which  iihotild  he  carefully  divided  by  ut 
ineinion  beginning  over  the  transverse  process,  and  then  extended  in  both 
directions  to  a  total  length  of  al>out  l'^^  inches.  This  incision  expoecs  the 
internal  jugular  vein,  wliieli  should  Ih-  can-fully  free»l  by  blunt  disHi-ction 
poeteriorly  to  pennit  of  it«  being  gently  retracted  forward.  This  retractioii 
ia  mechanically  equivalent  to  it^  rotation  fonvard  and  ahauld  bring  into 
view  the  two  chaructenstic  coi-d-hke  structurit*  of  thi'  hyixiglotaa'  and 
vagwi  nerves,  which  in  their  normal  relation  in  ihis  hication  lie  lietweon  awl 
rather  Ixrhind  rhe  internal  jngidar  v(!in  and  iniernal  carotid  arl^'ry.  Usually 
tlie  hy[)oglo6eal  is  the  mure  superficial  of  the  two.  It  may  \k  kle-Olificd  t9 
mechanical  stimulation  which  tthoiiLd  c-Ha^e  twitching  nr  oontractioii  of 
itK  appropriate  nitischn*  (ntyloKloBMUM,  hyoglotems,  gt>ni<>liyoid,  geniohyo^o^ 
Hiis,  thyrf)hyoid,  sternothyroid,  sternohyoid!,  or,  pt^haps  bctier.  ii  maybe 
traced  douiiwnrd  to  (he  (mint  where  it  given  off  the  dc-^cendens  nun',  and 
bend*  forn-ard,  crfissinR  tlie  occipital  and  external  carotid  arteries  to  pai»  W 
its  distrihiition  in  the  tongue.  Having  isolateil  ami  surely  identified  tbt 
ner\'e,  it  should  be  divided,  if  an  end-toH>nd  ana^touoeis  ia  contanplat^. 
at  a  sufficiently  distal  point  to  allmv  of  its  ea**y  approximatloo— ^jT.,  wilb- 
out  lejision — to  the  jK'jipluual  segment  of  tlm  facial.  The  nurvos  are  h«U 
together  in  -end-to-end  ap|X)!Ution  by  sutures  of  fine  ailk  pnwing  only 
througli  their  neuraj  sheaths.  The  wotuid  surfaces  are  allowed  to  come  to- 
gether and  sutured. 

Dr.  AiSrcil  A.  Taylor,'  whose  paper  on  the  surgical  treatment  of  fftdal 

[xiral^'Kis  was  puhlishcfl  as  long  ago  as  IfMM,  bu<1  who  possiUy  lias  operaud 

upon  more  of  these  cast-s  than  any  other  man  in  New  York,  prefere  not  Ut 

*  Tftjrlnr:  Suraiml  tn*aunriit  of  ilu?  (iirUl  pnlMy,  with  tecbaiquo  m  ttiiit  lijuigtMJ 
anAstoinMus;    Mtoicft]  lleoord,  Febmnry  27,  1901. 
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join  the  facial  &nd  hypaglc»>8a]  nerves  in  ond-ttMincI  nniiRtomnitiR,  hut  rather 
to  implant  the  end  of  the  divided  facial  laterally  into  a  longitudinal  slit  in 
the  hyp(tRlo88al  nerve  trunk.  The  a<lvuniftKe  clainn^  for  this  operation  is 
tne  fa«t  that  paralysis  and  atrophy  of  the;  ujnHclea  supplii'd  i>y  the  hypogUiift- 
saJ  are  obviated. 

There  ha-s,  I  l)rlipve,  Ix'cn  a  very*  considerable  diversity  of  opinion  as  to 
Uin  relative  value  of  end-to-ond  anai^roniOHis  of  two  dividetl  nerves,  and 
lateral  iiiiplant-ation.  Certain  authors  of.repute  have  gone  so  far  aa  to  state 
that  lateral  iniplantjititin  siiould  never  l»c  employed.  Such  sweepinR 
statcmentt!  and  condemnations  are  unfortunate  in  the  errors  to  which  they 
occasionally  give  rise.  The  only  valid  arffiimfint.  whieh  eould  l)e  l>roiight 
againat  lateral  iinpLintAtinn  in  the  vsj^^  of  the  faeial  and  hyiOTglnssal  ner\'eH 
M'ould  be  the  fact  that  in  actual  experience  the  clcMreti  regenerative  proc- 
esses were  not  induetd;  but  sinw  the  Hverajre  results  have  U'en  excellent, 
this  urguiiient  dwM  not  here  apply.  Surely,  unless  some  verydefiaitc  gain  can 
be  Hffiurcd,  the  actual  di\-ision  of  any  of  the  cranial  nerves  should  l*e  avoided. 

1  am  indebted  to  Doctor  Taylor  for  permission  to  use  the  uccunipanying 
illiwtmtion.-*  (Kins.  2()S.  209  and  3()0). 

Those  who  have  uitneewed  hia  t*:chnie  and  the  w>niparative  ease  and 
freedom  from  avoidaiilo  traumatism  which  Ills  skill  and  e.xpcrience  brioK  to 
this  work,  will  the  more  readily  agree  with  my  cont^Ttinn  that  these  cases 
sliould  l)e  entruHt^nl  only  to  tbot^e  whowe  ftiH-eLil  tniininy;  l«-.st  fit-s  Iheni  lo  ac- 
complish the  mechanical  and  physiological  n-sults  which  are  the  ends  in  view. 

Kven  when  the  mechanieal  work  of  this  operation  has  been  success- 
fully axecutod,  liolh  surRtxju  and  patient  must  be  prepared  for  a  consider- 
fll>le  lapse  of  time  ln'fore  any  eT,-idenees  of  returning  function  will  Iw 
notiwabie.  Itowlhy.'  than  whom  [»erhap^  no  man  has  had  a  larger  experi- 
ence in  tlie  surgical  livatinent  of  injureti  and  degenerated  nerves,  has  this 
lo  say  in  n^ard  to  the  interval  which  in  ca-ses  of  long-w Landing  degenria- 
tion  must  Ix;  allowtd  for  l>et«tvu  the  iieiin)rrha[3hy  and  the  r»<»tal)li»h- 
ment  of  function:  "^\T3at  most  inli-rested  me  was  to  find  that  in  many 
[latients  who  luul  completely  recovered,  then'  had  Ix^en  a  long  jHTiod  of 
many  months,  or  even  years,  between  the  time  of  injurv-  and  the  return 
of  ai^nsation  nr  motion,  and  I  saw  that  no  ease  should  lie  written  down  as 
a  failure  simply  Ixwause  the  oix'ralion  of  suture  was  not  followed  by  im- 
riie<liate  success.  ...  If  there  is  one  fact  more  than  another  which 
.■^tjinds  out  in  the  clinical  histories  of  the  jmtleiits  who  liave  l>ee-n  under 
luy  own  observation,  it  is  that,  after  the  failure  of  union  by  first  intention, 
after  trophic  ehange-s  of  many  kintK  after  complete  atrophy  and  degener- 
Ation  of  the  paralyzed  muscles,  rceo\'eni'  may  yet  Ix?  complete. " 

^         ■  Bovlby,  Anthony  A.:  Injurice  ood  Disnao  of  Nerves  and  tbdr  tlufsicai  Treat* 
meat,  Blakistoa,  Phila.,  p.  loo. 


r'H-\PTER  XX. 

CONfiEMT.U,   ABNOBlLaJTIZi   OF  THE    AURICLE. 

The  ar.ur>',r:.:?al  ■i-r-rr".-.  -r  ar  rivrtL^i'ie?.  of  the  auricle  ire  '^j  vaHfii 
ajr  ai-Ti-'j*:  :o  ■^.rfv  c'jr.'r^r  oii-iidc-j;:':!:.  Within  'rtertdin  umits.  c«)ii?itlprihle 
d^piT^,:;?'^  frorr.  •r.'r  ri'-rrr^.-ii  -'.^^■viij  .=-:rh-rr  i?  :•;•  ~iz^  or  *hape  m^y  attnujt 
ryiTr^ziftrit'.'::-^:-  !:"!r  rfj::'7r  *•-•  l-.r.z  a.*  :r,r  t»':<  rar*  are  alike.  On  the  other 
harid.  a  v«^rv  -!:2.-.t  ucila'erai  ar-ornuil::v  siav  otia.--titute  a  nuticeat'le 
'i^:V.rrr.:-y.  For  f-xiirir>.  :>w  -:rr.ple  li-:-:^::*  a:Tra<.'t  the  zaze  nmre  in,-is- 
>r.',;y  thar.  i--.Tr.rr.«^':r;-  ;:i  r"'.~:::or..— •■.';..  oce  auricle  ;taii«Unz  more  pr^m- 
;r.*rr.*;v  frorii  *hi^  •".■!•-  '.:'  *ht?  h-aii  thar.  its  fTLlr-w,  Aizulii.  "liffereDt  parii 
ot  th':  3ijr».-  vir^-  ir;  :h<^  ^3c*r!:t  to  which  ar.y  ar.ari>[nieal  variation  en- 
eae-^  the  eve.  Triis.  ver.-  o^r.-ii-i'^ra-'  ie  chinet*  ia  the  arraneenient  of 
the  cartiiaeir.'/;-  z-rl^'  mjv  ra=:r  jr.r;Ot :■:■!?»:-  while  even  m>>iierate  variation 
in  the  -ize  or  ~i.-iTi*:  of  th»^  [o^-ile  will  attract  the  eaze  unpleasantly  an'.l 
m'x^t  t h'Tr'-fij-f.  r.»-  /^< ir.ri- ie-fi I  a  'iei'crtnirv.  A*  to  the  variation:?  in  -in — 
the  atir:':ie>  h»"-ine  normal  in  i»ri:o'ir  ar.-l  p«:"?;tioa^ — a  <mall  ear  i:?  u.-Jually 
accoiiTitM  tt*-aut:f>:I.  whiie  any  erilarzement  aJx've  the  normal  istantbrd 
i~  unafra'Tive  an-'i  th^-.-f-r'-re  p-jpuiariy  atHv-jnteii  a  defect. 

Amone  *he  r«^;^ozr.izf-i  'ypes  o:  a'lral  lieiormity  may  be  mentioned  the 
foliowine; 

I.  Macrotia.  a  r*-TTii  -^sr-i  ro  ■lescri^-e  anatomical  conditions  result- 
ing in  abnormal  ini-rea-'-  in  rhe  siz*^  of  the  auricle.  The  increase  in  siic 
muy  b--  •hi*-  to  ui.il'rm  <.r -yrr.o tics!  t-nlarctment  i:if  all  its  partsor,  asis 
ii.-.re  :.-'■';■:•-:.■!;.  ■:.-  ■.■:■.••■.  :..■-.-.  '■  -- .;;-  -■  r'i-:r..iiiiiy  •■:  that  portion  of  the 
a'irii'ii:;r  ■■:!.— .i;ijir.'..-  T-.;r-  -;■  ;a"-:  ':  •  •■.■■*-:■.  the  maririn  of  the  concha  and 
rhe  ituri:!:.  ■■:'  ":.-  '■..•■'.:\.  1:'.  ■■  ■  r—'  ■!-:-.  ■:.-  r-.-riphrral  mareia  i*  deeply  in- 
f(.iliie'.i.  'Ufi  z-v.'T.:.  .•..:.-  ■  ■:  ■:.-  -nr  ::.:;■»■  :.•  :  rt-  creally  enlargeil.  but  there 
is  pr""i'j';..i  *:  -    \:-::^.r.:..:  :-.:.  •.■..i-.W    : — ri'vl  a.»  the  "'re^lundant  helix 

Fisi.  :J"I  .     ^\';.- :.  ":.  -    :■■ :    .:.''  '.  i:-..z   ■:  •':.'■  :.A[x  <i->*:>  not  occur,  the  pro- 

lijnaat;'>ti  "f  *'■■■  j,  .:.    ...-.:  :  ..:' v-:.  -:..:jh  it  i'e  extf«dt<i  in  the  norn\aJ 

plant — iiiiT':i-'  - :.  '-  ;.  -:.■  ::-•■■.:..■.-  ■ .  '■w.-.-n  the  jieriiiheral  margin,  cr 
helix,  ami  t:.-  ~.  :■  :  *:  ■■  :■■  :.  i:.vi::^  ■':.-  iffivt  of  abnormal  protrusion 
(Fid-  -1'^-  ■     \\:-:-  '■-■    •'  :  ■  ■"  "    ■'"  ■  L:::i<-;i'.ar  plate  is  narrowed  and 

prolong'""!  u:i'.vi-.r  :  -  ::-  •  r  ■  :  -  ;.-  ;i  ;  ::.-  ii;-tead  of  the  usual  curve, 
the  peculi^ir  ty:  •    <:.   ■■'■:..■.'   ■.     v.-;.  r  -  • -r  "  i- pm.iu.'ed  'FiK-aOa). 

Reduni.laii'->'  ■  :'  ":  ■  :..       :   r:;.  •.■•.-■  •■{  a  uniform  enlargement  or 

mav  occur  in«lt!  ■ :  :•  '-.':■      I"  ;  "     ■-  ■  -  •■  •'  '-•''.•':vn<-'\ifi  abnormality,  which, 

fortunately,  i^  t^---:      ■'■ 

II.  POLYOTIA.  -T  ::■  ■::-■■:  ■.   -:  -:■  ■  r:.;:i:i  rary  auricles,  is.  fortu- 
nately   a  rare  coniliri  v..  :..■"■  v.  r.  :;-.;t!ientic  cases  have  been 

recorded.  ... 

III.  SuPBEN"filEK.\in    l\;. .-.  -    ( >:    ::.:■:.    m-To    trequent    occurrrnce 

ia  the  conditioQ  in  which  'i-r-    ar.    -.ip- r:. -.::.■  rury  parts,  usually  small 
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the  lobule.  This  congenital  abnormality  is  not  very  unuesual, — several 
cases  being  seen  yearly  in  any  large  cliniL', — and  is  usually  nssociated  with 
an  otiicrwiijt!  normal  auricle  (Figs.  304  and  305). 
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IV.  PROJEcnt*a  Aoiua.E,  "Lop  Eak"  (Fig.  306).— Tliis  canditicm  is 
usually  symtiietrical, — i.e.,  involves  equally  the  two  ears.  In  some  cww 
it  is  apparently  due  to  a  redundancy  of  the  entire  cartilnKinou-s  plate  from 
the  margins  of  the  cartjlaginous  tncatufi  upward  and  backward  to  the 

helix.  As  a  cimswiut-ne*-,  the  enrli* 
lage  it!  curie*!  outward  or  forwanl  h 
well  as  enlargetl.  Occasionally  with 
this  condition  there  is  in  one  or  both 
earji  an  obliteration  of  the  normal 
bend  or  fold  of  the  antiholix,  wlucb 
increases  greatly  the  defornuty  by 
throwing  the  auricle  still  further 
forwar<l  and  downward.  In  uiotber 
class  of  projecting  ears  the  displaoe- 
raent  is  apparently  due  to  a  deepen- 
ing of  the  cavity  of  the  concha,  this 
giving  rise  to  a  pronunent  hemisphe- 
rical projection  on  the  posterifir  sur- 
face of  the  auricle  whicb  ihruwi^  iIjl' 
ear  forward. 

]  n  all  the  above  conditione  the  ear< 
may  be  and  usually  ar«  (unctionalK 
norma!,  or  at  least  there  is  no  ftine- 
tional  impairnient  dependent    upon 

the  auricular  abnormality.    The  trealnu-nt  is,  therefore,  undertaken  wJely 

for  the  purpose  of  relieving  deformity  or  improving  personal  apjicarancr. 

This,  however,  ia  no  reawn  for  regarding  this  field  of  work  as  not  worthy 

of  special  stu<ly. 

V.  MicHOTiA.^A  class  of  deformities  coming  under  a  wholly  differ- 
ent categon,-  from  any  of  the  above  are  thow  groupwl  under  the  gEoenl 
term  microlia.  Meaning  literally  abnormal  reduction  of  the  size  of  the 
car,  it  usually  descriltes  anomalies  of  form  so  gross  tliut  all  reseinhlanrr  tu 
the  nonnal  auricle  is  loKt.  Moreover,  it  generally  includes  malformation 
or  absence  of  the  auditor}'  canal,  and  frequently  changes  in  the  t>'mpanif 
or  even  in  the  labjTintbine  structures.  Microtia  i?  usually  a»K)eiat«tL 
therefore,  with  serious  los.s  of  hearing.  In  some  cases  not  only  the  mew- 
bran  o-cartilaginous  meatus  but  alw>  the  owstrous  meatus  is  conipleteij 
absent.  As  microtia  is  very  often  bilateral,  many  of  its  unfortunate 
victims  are  practically  deaf-niutea.  As  to  the  auricular  deformity,  it  in- 
cludes a  variety  of  conditions  from  a  ebrivetled  and  misshaped  roll  d 
cartilage  to  a  keloid-likc  bond  of  skJn-covered  cartilage  with  complete 
aljs(;ncc  of  auditory  meatus  (Figs.  307  and  308). 

From  the  viewpoint  of  the  defonnity.  the  pwifdbilities  of  treatment  may 
be  dealt  with  briefly.  In  a  majority  of  cjises  the  auricular  caj^ilage  'u  w 
rudimcntarj'  or  the  malformation  so  gm**  that  by  no  nnzardry  of  plasUB 
aurgery  could  any  scmbhuice  to  a  normal  aimcle  be  produced.    But  there  is 
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a  mow  imfwrtant  rido  to  the  question  of  Irefttmont, — -i.e..  the  possibility  of 
Rirgical  measurra  for  the  improvoniont  or  mom  oftoii  (iiR  ostalilWmu^tit  of 
hearing.  Any  discussion  of  this  ciuestion  must  take  the  form  of  a  discussion 
of  the  various  i)l>w.'rviiI.ioiiH  and  tht^jritw  im  tu  the  morbid  changes  usuallj' 
present.  Doi^a  a  Erotwiy  tnalfomitxl  auricle  with  deafnesiB  uitually  or  always 
indicate  a  eoincident  drffrt  of  the  aiiditorj'  Iab\Tinth?  Dors  pongRtutal 
atresia  of  the  audit'jr>'  caiml  iiftressarily  imply  a  defectivi'  ixrrceplive 
mechanism?  Should  all  rases  of  bilateral  foneoniial  atresia  be  operated 
upon  with  a  view  of  establishiuf;  or  iitiproving  llie  auditory  runt;uoa? 


\ 


Via.  307.— aUcrotia. 
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Thooretically,  sinw  the  labyrinth  i.t  dovp|oi>ed  from  the  cartilaflinoiis 
Bkdeton,  and  the  structures  of  the  conductinK  niechaiusni  are  of  distinctly 
later  developement  frf>m  its  envelopinji;  membrane.^,  it  i.s  difficult  to  under- 
stand why  auy  muiierjital  defect  umy  not  exist  in  either  mwhaiiiwn  in- 
dc|wndently  of  the  other.  But  whal*vor  one's  personal  theory,  if  one 
exaniinoi*  tlie  literature  !>earinK  on  these  abnormalities,  one  finds  such  di- 
veriity  of  opinion,  that  one  is  forced  to  eonclude  that  many  aspects  of  the 
subject  are  still  Kttb  Jitdicf. 

The  comimratively  small  nunil)cr  of  published  report*  of  caRns  0|)er^ 
aiwl  upon  by  American  .surReon.'*  leads  one  to  suspect  that  the  resulta  as  a 
rule  have  not  Ix^'n  particularly  fcraiifyinjj.  Dr.  John  H.  PajtcV  eaue'  of 
eongenital  bilateral  microtia  with  atresia  of  the  canals  is  interusling  and 
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instruptivp  in  thai  the  anatomical  {iofpcts  revpalwl  by  tJie  op(>ration  and  the 
suiwcaJ  method  pursued  are  clearly  f»tated.  While  the  results  of  bcouirDOi 
tests  before  aod  after  i:>[»(T:iiiriii  an-  not  jc'ven  in  dotati,  it  is  clear  that  the 
hearing  was  greatly  iiiiprnvc'd.  Hut  analysis  of  the  operative  findings  in  this 
cape,  with  the  nonnal  caloric  reactions  and  prompt  improvement  of  hettr* 
inn,  shows  that  the  deafness  was  due  to  defective  Boimd  transnib«ion  rathrt 
than  to  a  defortive  labyrinth.  Too  great  optimism  as  to  tlie  averafj?  nisults 
of  wirpcal  inlr-n'cntion  would  not,  tlwrcfore,  l»e  justified  as  a  lofocat  d«liio- 
tioii  from  tliLs  cuac. 

In  tliis  countr>',  probably  the  moat  comprclionsive  inonoKraph  on  this 
subject  is  that  put>li.sherl  in  1017  by  Dr.  Ix-e  Wallace  Dean  *  of  (owa  City. 
This  paper  includes  intereMtiiiK  and  extensive  rt^ferences  to  (he  literature 
of  the  sulijcct  with  in  some  cases  brief  a\Tiopses  of  caac  i-eports  and  the  de- 
ductions basefl  iherron.  Dr.  Dean  ends  his  papwr  with  an  itwtruciive  and 
unmually  complete  bi.stor>'  of  a  case  from  hi.s  ovn\  practice.  'ITus  ca*c  hu 
HO  clear  a  Ih-jiHu):  on  one  moot'Od  i>oint  in  the  tnierprctation  of  thc^ 
litenital  defecU,  that  the  salient  facts  will  Ije  briefly  utattxi. 

The  histoiy  ij*  that  of  a  Iwy  of  15  ycarw.  with  auricles  of  normal  idle  anJ 
sliape  but  with  coinpleti^  atrexea  of  Ixitli  canals.  Hearing  "jxior  nooe 
birth"  and  rapi<lly  failing.  HearinR  defects  typical  of  a  dtsturtionce  rf 
sound  eondnrtion.  t)p(?rution  demonslrattHl  in  eax^h  car  a  movable  i 
and  stapes;  no  malleus  discovered;  no  annulas  or  drum  nieuibrane. 
normal  space  of  the  bony  meatus  was  occupied  on  each  side  by  solid  boor. 
In  tiie  effort  to  OHlablish  a  practical  sound-conduct ing  apparatus  ihU  how 
was  drille^l  out  by  an  electric  burr.  To  provide  an  urifiee  for  the  artifictaJ 
canal  thus  fonned  a  lai^*  optuiinK  was  made  in  tlic  concha.  The  canal  and 
small  aditus  to  which  it  le^l  was  later  lined  with  Ttiiersch  Krafts,  rcsuttiog 
ultimately  in  complete  (iennalization.  As  a  result  of  tlie  o|wration,  whicli 
was  practically  the  same  on  the  two  sides,  the  hcartng  was  immens«-Iv 
proved.  HearinR  di.i"tanee  for  conversational  voice  increaweii  fnnn  3 
and  5  feet  friph)  and  left)  to  4K  feet.  The  ca.«e  is  of  Rrcat  importance  ii 
deiuoustratiniE  thai  ati-esia  of  the  canab  may  coexist  with  perfectly  nomHt 
labyrinths,  and  as  suiKcsting  that  the  proffnostie  value  of  operative  inlcr- 
venlioii  is  pn>bably  in  din^'t  ratio  lo  the  amount  of  henriii)!  Ix'fore  opcniiton. 

Apparently  one  Is  justified  at  lea-^f  in  the  following  condiisiuns ;  (I) 
Bilateral  microtia  with  congenital  ati-esia  of  the  canals  and  accominniMl  iff 
extreme  deafness — i.e.,  deafness  so  pronounced  as  to  rpn<ler  tJie  acquLqiirti 
of  Kpc<>ch  doubtful — offers  so  little  definite  promise  of  impnnemeni  by  any 
moania  at  our  disposal  as  to  make  oiieralivc  intervention  of  qiKNttooahfe 
prognostic  value.  Naturally,  in  the  first  2  or  3  years  of  life,  hearing  l«t» 
are  not  very  reliable,  and  ooe  may  have  to  assiune  risks  in  opcrnting.  a«  Af 

*I>An.  L.  W.:  Report  of  ft  MAco'fbibu'ml.eonsenitalunvouflstrauaofllKaadiHfr 
mnftU:  Tmnfutctions  American  I^r^'TtpjIogicHt,  Hhlnological  utd  Otolc^m)  Sbdrty- 
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only  hopeful  possibility.  Clparly  only  one  ear  should  be  operated  at  a 
time.  (2)  Bilateral  microtia  ur  atrwia  of  the  canals  (or  Iwlh)  with  hear- 
ing in  either  ear  of  nufficietit  arutene**  to  8ii(aK-*t  aii  intact  or  at  least 
functionuUy  U3oful  pereppliVe  mechanism,  should  l)e  operal<?(l  upon. 

In  operative  cases,  the  rational  procedure  is  to  open  the  antrimi  from 
behind  as  for  a  radical  operation,  am!  Iowtt  the  posterior  rjinal  wall,  if  a 
canal  exists.  In  Ihc  alwc-neo  of  a  Iwny  meatus  the  tympanum  should  be 
CTposcd  by  ver>'  carefiil  removal  of  the  outer  wall  of  the  aditus.  tn  the 
Abaence  uf  a  drum  membrane  the  malleus  and  incut;,  if  prt^^nt.  should  Ijo 
I  removed.  A  bony  nieatu»  may  then  l>e  made,  if  conditions  permit,  by  re- 
moval of  l)one  from  within  outward.  The  plastie  work  for  pro^idinK  a 
suitable  orifice  and  canal  would  uf  course  have  to  depend  upon  the  anatom* 


i!k' 
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icai  condition  of  earh  indi^-idual  case.  The  electric  burr  may  possibly 
play  a  useful  rAle  in  the!<c  cases,  and  skin  Rraftinn  will  In  all  ca^es  be  an 
essential  means  nf  maintnininft  the  artificial  orifice  and  njeatus. 

The  treatiiietit  t>f  the  lesw^r  Jiural  almormalilie.^  is  almost  wholly 
surjtical.  When  it  is  obi*eri'ed  that  the  ears  of  an  infant  or  very  young 
child,  while  of  nonnal  wize  and  sliape,  twid  to  stand  out  pronunently  from 
the  side  of  the  hea<l.  wmetlung  may  lie  done  to  coiTect  or  avert  the  de- 
formity by  bandaginR  the  ears  in  the  side  of  thf  hearl  at  night,  the  u.sc  of 
nightraps,  etc.  Such  appliances,  however,  are  uncomfortable,  not  con- 
ducive to  soumi  shrcp,  and  the  results  are  extremely  uncertain.  We 
shall  consider,  then'fon;.  only  the  Kurgleal  treatment  of  patient.^  who  ttludl 
have  reached  an  age  at  which  palliative  measur<-9  are  obviously  useless. 
When  the  abriorinality  i.s  cliietly  that  of  utmnual  aiste,  —i.e.,  defK-nda 
uiaioly  upou  undue  peripheral  grou'th  ur  expansion  of  the  cartilaginous 
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frame, — the  deformity  may  usually  be  miidp  le^^  cotu^picuous  hy  an  opera- 
tion fixatiriK  the  auricle  more  closely  to  the  side  uf  the  head.  This  in 
competent  hands  is  a  safe  pnn^erhire, — i.e.,  not  likely  to  result  in  p«i- 
choiidriti^.  Aetiiul  rttliietioti  of  Hxe,  un  the  other  liaud,  eau  be  ohtained 
only  a»  the  resnU  of  an  operation  iiicludinK  Kume  removal  of  cartilage. 
An  operaticm  deserilwid  hy  Dr.  (loldstein,'  designoil  to  re<liice  the  vertical 
diameter  of  an  abnormallv  long  auricle,  is  clcarlv  shown  in  tht;  accttinpany- 
ingfiguresGlOfl,  :nO,  311). 

Afti^T  tlie  horizontal  innision  a-b  (Fig.  309)  is  made,  the  upper  segment 
is  overlapped  upon  the  lower  ami  drawn  down  until  the  de«irAl  reduction 
in  size  is  attained.  The  reilundant  wedpe-shaped  sefiment  of  cartilngj'  is 
then  removed  by  :i  careful  inciwion  tlirouKh  tlie  line  fr-c.  Fig.  310.  If  the 
IM'riplivra]  edges  do  not  meet,— i.e.,  do  not  form  a  continuous  poriph»Tal 
margin, — they  may  be  brought  into  proper  line  i>y  removal  of  a  second 
small  weilge  of  tissue  from  whichever  segment  extends  beyoml  ihe  other. — 
e.g.,  the  portion  iiichnicd  in  the  triangle  n-/~z.  Fig.  311.  This,  however, 
should  usually  be  avoided.  The  parts  are  then  united  by  »  line  of  in- 
terrupted silk  Ruturc,'^  fiiuititing  through  the  cartilage  and  both  skin  surfaces 
and  tied  on  either  the  pot:terior  or  anterior  surface  of  the  auricle. 

For  di-splacement  due  to  ahnormol  width  of  the  aurirular  cartilage. 
ClokUtein  haj*  devised  un  ingenious  operation  (Figs.  312,  313,  314.  315), 
for  whi^'h  we  append  his  own  de-.seripti()n:  "The  curvilinear  incision  a-6 
(Fig.  :il2)  is  made  on  the  [xisterior  surface  of  the  auricle,  almost  corre- 
sponding with  the  natural  ridge  of  the  antihelix  anteriorly.  The  convexity 
of  this  eiirved  incision  line  presents  outward  toward  the  rim  of  the  helix. 
The  Hap  is  shaped  so  that,  when  it  is  dijisectetl  upward  and  over  towiuti 
the  mastoid  area,  the  largest  possible  cturfaee  of  cartilage  is  exposed.  ITw 
dissection  of  the  integument  flap  and  perichondrium  from  the  cartilage  is 
i^imple.  and,  as  the  adhesion  of  the  perichondrium  is  not  firm,  it  can  be 
quickly  done. 

'When  the  cartilage  is  cleardy  exposed,  an  incision  in  the  line  e~f 
Sg.  '•il'-i),  curving  inwani,  alinosl  at  a  right  angle  at  pointR  e  and  /,  itt 
made  through  the  cartilage,  care  being  taken  not  to  wound  the  umieriy- 
iug  integument  which  forms  the  anterior  covering  of  the  auricle.  With  a 
narrow,  blunt  elevator,  such  as  is  used  in  the  resection  of  the  nasal  septum, 
the  two  cartilaginous  flaps  at  e-d  and  e~f  arc  now  carefully  elevatetl  from 
the  underlying  pi-richondrium  to  a  suificient  breadth  to  admit  of  their 
manipulution,  and  to  permit  the  flap  at  c-d  to  bo  superimposed  upon  Ihi- 
nap  at  e-f,  when  brought  together  by  a  scrii-s  of  two  maitre-'W  sutures, 
each  suture  l>einK  passwl  twice  through  each  of  the  cartilages.  When 
gentle  traction  is  applied  in  tightening  the  sutures,  the  two  cartilaginous 
flaps  will  be  drawn  over  each  other  and  the  width  of  the  auricle  reduced 
in  the  same  pmportlon  a.s  the  .<utiire.'?  are  introduced  from  the  edges  of 
the  respective  cartila^nous  flaps.    The  sutures  are  applied  by  first  parsing 
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a  sharply-curved  ncwUe,  armed  with  thin  chromatixwi  catpit.  IhrouRh  lu 
pgint  at  the  upper  end  of  flap  c-ri,  then  downward  tlirtiugh  tlup  c-/,  tlipu 
over  and  under  thnuigh  an  oppcisito  point  in  flap  c~d. 

"Another  suture  is  similarly  placed  in  ihv  lower  part  of  tiu-sc  tlajw. 
The  cartilage  i^  toueh  and  will  stand  considerable  traction  when  the^ 
sutures  are  brought  tojit'ther.  The  Butures  are  then  tied  over  flap  c-rf 
(Fig.  314),  the  redundancy  at  the  ei.l)te  of  the  integutnent  flap  a-b  is  then 
carefully  cut  away  and  the  integument  ittit-ched  in  position  in  thii  original 
line  of  incision  (Fig.  315).  With  the  traction  produced  by  the  overlap- 
ping of  the  cartilaginous  flaps,  some  slight  wrinkling  or  puckering  may  at 
first  appear  on  the  anterior  surface  of  the  aiirJL'le,  but  if  the  anterior  peri- 
chondrium and  integument  have  been  lilwrally  elevated  from  the  cartilage, 
this  H-rinkltng  of  the  integument  will  disappear  with  the  healing  of  the 
wound," 

In  any  operation  involving  incision  or  rranovol  of  auricular  cartilage,. 
the  chances  of  failure  are  considerable.  In  the  first  place,  one  difficulty 
is  the  cosmf-tic  necessity  of  obtaining  the  >tamo  mechanical  result  in  each 
ear.  Healing  by  first  intention  is  essential  to  a  perfect  result.  Bluuild 
infection  occur,  perichondritis  may  result.  ThU  in  turn  may  lead  toin- 
flanunation  and  linally  necrosis  of  the  cartilage  it-^elff  with  resulting  deform- 
ity far  greater  than  that  which  the  oi»cration  ivas  designed  tf)  correct. 

There  are,  of  course,  other  operations  than  the  two  above  mentioned 
for  reducing  the  size  of  a  large  aaricle,  but,  as  a  rule,  they  are  more  com- 
plicated, call  for  multiple  incisions  of  the  cartilage,  .and  the  chances  of 
infection  and  perichondritis  arc  proportionately  greater. 

Rbmovai-  or  SiipEHNtiMKRAKV  NoDULEs. — The  correction  of  the  dis- 
figurement caused  by  llie  presence  (»f  supeniumerary  parts  or  appendages 
(Figs.  304,  305)  consists  in  their  surgical  removal.  The  overlying  skin 
is  nirefully  dissect-ed  up.  and  the  cartilaginous  nodules  or  prujectiuna 
fonning  tlie  basis  of  the  deformity  are  excised.  The  skin  flajw  are  then 
brought  together,  redundant  portions  removed,  and  the  wound  closed 
with  silkworm-gut  sutures. 

TttKATMRNT  OP  Prominent  or  PnojECTiNa  Ears. — In  those  casca  in 
which  the  auricle  is  neither  malformed  nor  abnormally  large,  and  in  which 
displacement  is  mainly  for«'ar<l,  the  condition  may  be  corrected  by  the 
comparatively  simple  o]>eration  indicated  by  Figs.  316,  317,  and  318. 

With  tooth  thumb  forceps  the  skin  is  caught  up  at  a  point  upon  the 
posterior  surface  of  the  concha  n  variable  distance  from  the  postauriculur 
fold,  and  by  this  the  auricle  is  drawn  backward  and  inward  against  the  cor- 
responding mastoid  surface.  If  this  brings  the  auricle  into  an  approximately 
normal  position,  the  point  grasped  by  the  forceps  and  that  upon  the  mas- 
toid surifflre  ivith  which  it  comes  in  contact  are  nicked  (Fig.  31t>,  x,  x). 
These  coming  together  represent  the  common  point  for  fixating  the  auricle 
to  the  side  of  the  skull.  A  curved  line  is  now  nuirked  on  the  posterior  sur- 
face of  the  concha,  joining  the  two  ends  of  which  a  similar  line  '\a  marked 
upon  the  skin  covering  the  mastoid  (Fig.  317).    In  each  case  these  lines 
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traverse  tbe  contact  points  (x).  We  have  thus  marked  out  upon  the  post* 
auricular  surfaces  of  the  auricle  and  mastoid  an  area  from  which  the  akin 
and  soft  parte  art-  to  tic  dissotjtcd  up  and  removed.  Upon  the  auricular  sur- 
face the  tiiwuea  are  dissected  from  the  pericliondrium  and  upon  the  mastoid 
from  the  periosteum.  In  other  wunltit,  neither  the  cartilage  nur  the  iKine 
is  deprived  of  its  nutritive  and  protective  membrane.  When  the  auricle 
is  now  pushwl  bark  into  normal  position,  we  have  a  raw  surface  upon  the 
hack  of  the  auricle  in  contact  with  a  raw  surface  of  similar  shape  upoo  tbe 
mastoid.     The  parta  are  held  in  jippcwitinn  liy  fluturcs  uniting  the  skin 
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edge!!  forming  the  lioundaries  of  the  two  denuded  areas  fFig.  3181.  Both 
ears  should  he  operated  upon  at  the  same  time.  Following  the  operation, 
a  hirge  pa<l  of  sterile  gause  in  pLannl  over  each  ear.  and  a  bandage-  applii-<l. 
At  the  end  of  five  or  six  days  when  the  stitches  arc  removed,  the  auri- 
cles are  fixated  in  their  new  and  more  correct  poKJtion  by  the  skin  suture 
line  and  by  the  firm  adhesion  of  the  broad  surfaces  from  which  the  skin 
was  removed. 

y?«Hi»r#  Operation. — Ruttin's  operation,  involving  practically  the  same 
principles  as  those  applied  in  the  prnceding.  is  appropriate  to  cases  of  more 
exaggerated  disptncemenl,  and  is  proportionately  more  radical.  The 
essential  featurr^  arc  graphically  shown  in  tKc  accompanying  illustrationfl 
(Figs.  319to32:i). 

The  auricle  is  forcibly  placed  against  the  side  of  the  he^d  (Fig.  319), 
and  a  line  \s  marked  upon  the  pustauricular  surface  corresponding  to  the 
centre  of  the  posterior  limit  of  auricular  contict  (Fig.  319).  This  line  is 
then  made  curvilinear  and  parallel  with  the  postauricular  fold,  or  lino  of 
postauricular  attachment  (Fig.  320).  A  similar  cur^nlinear  incision  a 
next  made  upon  the  posterior  surface  of  the  auricle  just  behind  the  line 
of  auricular  attachment,  and  a  curved  flap  dissected  up  from  the  perichon- 
drium (Fig.  321)-  The  upper  and  lower  extremities  of  the  two  incisions 
are  now  united  by  iiorizontal  incisions,  and  the  included  soft  parts  lijs- 
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noted  up  and  removed  (Fig.  322).  Tlie  curved  aiirii-nlur  flap  is  finally 
drown  bftckward,  carryioK  the  nuricle  with  it,  and  suturctl  to  the  corre- 
sponding margin  of  skin  behind  the  ear  (Fig.  323).  The  ear  is  held  afiainst 
the  aide  of  the  head  by  a  pre^ure  pad  and  baadage.  When  healing  is 
comploto  and  the  ?t.itrh<'s  are  removed,  the  auricle  Ik  held  In  the  new  and 
less  conspicuou-s  position  by  the  suture  line  and  by  the  adhesion  of  the 
broad  surfaces  denuded  in  the  operation. 
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This  Operation  is  praetlcal,  and  its  results  should  l>e  permanent.  A 
possible  disadvantage  is  the  obliteration  of  the  space  between  auricle  and 
scalp  behind  the  ear. 

PueVs  Oi>eration. — Duel's  operation  is  an  effort  to  correct  a  forwarti 
and  outwar<l  displacement  of  the  auricle  without  obliteration  of  the  post- 
auricular  fold  or  sulcus. 

By  moan.i  of  two  thumb  forceps  the  skin  covering  the  posterior  surface 
of  the  auricle  is  caught  up  at  two  poiiilK  (Fig.  ^24.  x,  x),  by  whieli  the 
auricle  is  drawn  inward  aKftinst  the  side  of  the  head.  The  skin  points 
caught  by  the  forceps  are  brought  into  contact  with  the  side  of  the  bead 
along  a  more  or  less  vertical  line  u  little  behind  the  pustaurtcular  fold. 
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Different  points  upon  the  posterior  surface  of  the  pinna  are  tried  until  two 
are  found  which,  when  brought  into  appropriate  contact  with  the  aide  of 
the  head  near  the  attachment  of  the  auricle,  maintain  the  auricle  in  proper 
position.  These  contact  points  are  then  marked, — those  on  the  posterior 
surface  of  the  pinna  being  pinched  with  the  forceps,  while  those  behind 
the  ear  are  nicked.  The  four  contact  points  thus  marked  are  united  hy 
three  incisions,  two  horizontal  and  one  vertical  (Fig.  324),  thus  outlining 
a  quadrilateral  flap  which  must  be  dissected  up  as  indicated  in  Fig.  325. 
About  a  half  inch  behind  and  parallel  with  the  first  vertical  incision,  a 
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sfconil  incision  is  m;uic  outlining  liotween  tlicm  a  narrow  strip,  which, 
when  dissee'tcd  from  the  vinderlyidg  honv.  forms  a  moviible  band  attachwl 
only  alwve  and  below  (Fir.  32.'j).  Beneath  this  band  the  quadrilateral 
flap  is  now  introdueed,  and,  when  rather  foreildy  drawn  back,  us  .shown 
in  Fig.  320,  inerc!ise.s  the  auricular  bend  at  the  antihelix  and  draws  the 
auricle  into  position  against  tlie  side  of  the  head.  Wlien  the  deformity  is 
caused  l)y  the  absence  of  the  usual  bend  of  the  antihelix,  this  strapping  of 
the  ear  inward  is  designed  to  create  such  a  bend  by  folding  the  auricular 
plate  upon  itself.    Having  drawn  the  quadrilateral  flap  beneath  the  ver- 
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ticttl  bantl  and  woll  backward,  we  have?  tho  middle  third  of  tlie  Hap  hidden 
bt-neath  the  vertical  band,  and  the  posterior  third  extending  wdl  behind 
it  aa  in  Fig.  320,  The  tifxt  step  is  to  mark  out  u|jon  the  postauripular 
surface  the  narruw  quadrilateral  area  lying  beneath  the  posterior  end  of 
the  flap,  throughout  which  the  skin  and  soft  ports  must  he  removed, 
TliR  fikin  must  also  be  removed  from  the  middle  third  of  the  fln|>,— I'.i?,, 
that  part  of  it  which  is  destined  in  the  completed  opi-nition  to  lie  under 
the  vertical  band.  These  steps  completed  are  shown  in  l*"ig.  327.  The  Qap 
is  now  again  drawn  under  the  vertical  band  until  tho  denuded  area  is  in 
contact  with  the  under  surface  of  the  latter,  and  is  then  secured  in  position 
by  the  three  vertical  row;*  of  interrupted  sutures  shown  in  Fig.  328.  For 
this  operation  sutures  of  fine  silk  are  the  best.  During  all  these  manipula- 
tions the  vertical  band  must  be  held  in  position  by  an  assistant;  and  after 
the  final  suture-s  are  placed,  a  compression  pa<l  is  necessary  to  keep  the 
various  raw  surfac(«  in  appropriate  ap[M>sitiun  and  contact. 

Duel's  operation  is  more  complicated,  more  diflicult.  ami  in  the  hands 
of  the  average  .surgeon  Its  results  are  therefore  more  uncertain  than  those 
of  the  two  preceding  operations. 
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diflRnoHis  depends  not  only  uimn  the  dinical  featiirpa  of  the  atlsplc,  but 
(IcmamU  also  a  kiiuwU^^e  uf  tin*  conditiun  of  tUe  patient's  ears  before 
an<l  immediately  following  the  attiick.    To  justify  iv  reasonably  piwilive 

Idiupiosis,  the  utt-aek  must  oecur  in  an  individual  whose  ejira  are  known 
previoualy  to  have  been  normal  or  approximately  so,  and  inspection  of  the 
ears  shortly  after  the  onset  miLst  show  absence  of  any  patliolopp  clmnRes 
within  the  t.vTupanura  upon  which  an  hypothesis  of  possible  labyrinthine 
infection  miKbt  be  based. 
The  8YMCT0MS  arc  those  characteristic  of  midden,  intense  irritation  of 
the  veMibular  appamtua  plus  ablation  of  the  cochlear  function.  The 
attack  bei^ins  with  severe  subjective  vertigo,  great  disturbance  of  static 
equilibrium,  loud  tinnitus,  nausea  and  vomiting,  and  pronounced  deaf* 
neso  in  one  or  liioth  ears.  The  patient  does  not,  as  a  rule,  lose  eonscious- 
nejM.  At  the  onset  he  is  forced  by  the  urgency  of  the  symptoms  to  go  to 
f-bed.  Sudden  movements  of  the  head  or  the  attempt  to  rise  aggravate  the 
bjective  Hymptoms  and  may  induw  vomiting.  Nystagmus  without 
it  is  an  invariable  phenomenon  of  the  onset. 
As  with  every  disorder  de[>rm[ing  upon  an  organic  lesion,  the  severity 
of  the  symptoms  ViiriL>s  with  the  extent  and  cbariu-ter  of  the  loiiun.  U  is 
conceivable  that  very  Hiiglit  hemorrhage,  confinetl  to  one  or  more  of  the 
canals,  might  induce  very  pronounced  and  distressing  symptoms,  which, 

» however,  might  disappear  with  the  final  absorption  of  the  exudate.  Only 
Id  thb  way  can  be  explained  certain  very  typical  recorded  cases  in  which 
recovery  has  been  fairly  rapid  and  apparently  complete. 

A  form  of  the  disejiw  descrilu-d  in  most  tc.xt-l>ooks  under  the  term 

■  "apoplectic  form  of  M^nii^rc's  disejtsc"  is  characterized  by  a  similar  train 

Bof  clinical  phenomena  plus  symptoms  of  cerebral  disturbance,  the  chief 

Hof  which  being  loss  of  consetou.<mess.    The  los.s  of  consciousness  follows 

closely  upon  the  onset  and  is  of  short  duration,  leaving  the  patient  at 

first  in  a  condition  bordering  upon  collapse,  from  which  he  gradually 

recovers.    The  exact  pathologic  basis  of  such  seizures  is  as  yet  altogether 

hypothetical.    It  is  iK>e»ible  that  they  may  eventually  be  proved  to  be 

quite  unrelated  pathologically  to  true  M^-ni^re's  diiwase. 

The  PKOoNO.sm  depends  on  the  extent  of  the  lesion.  It  is  conceivable 
that  a  very  slight  extrav.'UJiition  of  blood  might  be  absorbed,  leaving  little 
or  no  disturbance  of  furction.  On  the  other  hand,  the  membranous  laby- 
rinth is  known  to  be  a  structure  eo  extn^mely  sensitive  to  any  form  of  direct 
mechanical  injury  that  it  is  difficult  to  Mieve  that  a  considerable  bloody 
exudate  could  fill  any  of  the  bony  compartments  of  the  labyrinth  without 

» causing  practical  destruction,  or  at  least  permanent  ablation  of  function, 
of  the  membranous  structures  contained  therein.  It  is  one  of  the  incon- 
astencies  of  our  conception  of  the  disease  that,  while  the  semicircular 
canals  are  looked  iipon  as  the  characteristic  ate  of  the  lesion,  permanent 
(deafness  is  said  In  severe  cases  to  l)e  one  of  the  most  constant  and  char- 
Iftcteristic  sequel;e. 

Treatmknt. — The  logical  treatment  is  that  of  any  irritative  lesion  of 
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the  tftbyrinth  pliift  m^aiiuiTfl  Appropriate  to  any  fonn  of  roncealed  hemor- 
rhagic. Absolute  rp*t  in  bed  should  be  enforced  during  the  first  two  at 
three  days  of  the  attack.  It  might  be  well,  unless  uncumforlalih-  lu  Ihc 
patient,  to  have  the  he.'ui  slightly  rjiised.  A  l.'ixative  should  l>e  admtnn- 
ter<Hl  and  |)artic'uljir  attention  direeU'd  to  keeping  the  Iwwols  freely  moved. 
During  the  first  twenty-four  or  forty-eight  hours  fluid  diet  is  indicated. 
Applications  of  dry  heat  to  the  feel,  calves  of  the  lega.  nnd  alxlonrKn,  and 
cold  to  the  head  liave  been  advised,  probably  on  the  hypothesis  of  a  patli- 
ologic  jinjdngj'  between  the  lesion  and  ecrebnd  hemorrhage.  TTiey  prob- 
ably are  without  influence  cither  upon  the  lesions  or  t\w  n«ultant  symptomB, 

For  the  various  drugs  ad\'iscd  I  can  see  no  indication,  unltsw  it  be  the 
iodide  of  pot.a.«sium,  mnall  doses  of  which,  after  the  acute  stage  of  the 
attack  h»K  |)aHiMHi.  miiy  lend  to  pruiuote  alworptiun  of  the  fibrinous  exu- 
date which  is  the  pathologic  basis  of  the  disease. 

"Vertigo  ab  aure  Ikso." — A  term  which  lime-honored  custom  has 
truumitte<l  from  one  text-book  to  another,  but  which  in  the  autbor'& 
•opinion  should  long  since  have  been  dropiwd  from  nttilngical  literaluri' 
and  parlance,  is  "vertigo  ah  sure  lieso."  It  is  applied  to  the  short  attackit 
of  intense  vertigo,  ataxia,  tinnitus  aurium.  and  vomiting  which  occur  at 
a  rare  accompaniment  of  cases  of  otom-lenwis  or  chronic  hypcrplastir 
otitis  mwlia,  and  which  have  been  supposed  to  be  in  some  way  related  to 
mechanically  induced  changes  in  iiitra-tabyrinthine  pre-ssurr.  A  cartful 
analysis  of  the  sj-mptoms  describwl  shows  that  they  coincide  exactly  with 
the  usual  phenomena  of  vestibular  irritation,  the  one  cliaractvristic  fea- 
ture not  invariably  mentioned  being  nystagmus.  In  the  light  nf  rvMnt 
advances  in  our  knowWige,  a  cl'*e  study  of  the  s^ymptoms  will  show  Ihca» 
attacks  to  depend  uptjn  i^uses  no!  easily  tniceai>le  to  a  tympanic  lesion, 
-or  at  least  to  accord  Iwtter  with  other  theories  of  origin.  The  writer  dun 
not  wish  to  belittle  the  value  of  the  clinical  observations  reconh-d  utHlcr 
this  name,  but  simply  to  protest  against  the  retention  of  a  term  wt'ud) 
our  advancing  knowledge  of  labyrinthine  phenomena  should  have  rendt*ml 
obsolete.  These  eases  present  iK'rfcctly  charactrrbtic  manifejitatioiu 
dther  of  direct  irritation  of  one  or  both  labyrinths,  or  of  the  excitaSiae 
of  one  labyrinth  as  a  result  of  sudden  paralysis  or  ablation  of  funrtiou  of 
the  opposite  organ.  Each  case  should  be  subjected  to  the  most  careful 
obsenation  and  study,  and  an  attempt  made  to  determine  exactly  IL* 
underlying  cause.  "Vertigo  ab  aure  l»!so"  is  an  inexact,  term  which  bai 
supplied  a  convenient  cloak  for  a  gap  in  our  knowledge. 

Leukemic  Deafness. — The  so-calIe<l  leuko-mic  deafness  is  the  nMi|H 
of  certain  iiiurbid  changes  within  the  labyrinth  which  occasionally  oa^^l 
in  cases  of  leukjemia.    Politnr,  who  reported  the  first  authentic  ease  of 
leuksemic  labyrinthitis  in  1885,  cites  Vidal  nnd  I-uiml»rrt  as  having  Mti- 
mated  that  the  aural  lesion  occurs  in  10  pt>r  cent,  of  all  cases  of  leukamii. 

The  moat  characteristic  pathologic  change  is  the  presence  of  a  fibrift* 
ous,  bloody  exudate  and  masses  of  l^'mph-cells  in  both  the  peri]>*nph  aod 
endolymph  spaces  of  the  labyrinth.     Both  the  cochlear  and  vartibulir 
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tions  of  the  labyrinth  are  usually  involved.  In  Politzer's  case  mossn} 
of  "Icukiemic  plaques  consistinR  of  lymph-cells"  were  found  within  the 
Benin,  tympani  resticK  ujxjn  the  bnsilar  mt-mbrane  and  bony  wall  of  the 
canal.  Somewhat  similar  [Kjst-mortcm  findings  have  been  reported  by 
other  oiwprvers.  In  England  the  disease  has  been  studied  by  Richard 
Lake,  who  hatt  been  able  to  exhibit  a  number  of  churacteristie  palhologtcal 
specimens  of  the  lesion. 

IS^TWPTOMS. — Two  clinieal  types  of  the  disease  have  been  rtK-orded:  (1) 
Those  in  which  the  symptoms  were  obviously  the  result  of  sudden  hemor- 
rhage into  the  vestibule  and  canals,  and  therefore  resembled  elonely  a  t>'pi- 
«al  attack  of  M6ni6re's  disease, — i.e.,  intense  vertigo  with  attendant  atjixia, 
loud  tinnitus,  and  deafnes^s;  and  (2)  cases  in  which  hemorrhage  has  playi-d 
a  minor  part,  the  characteristic  change  being  an  iiifiUrationof  the  endosteal 
^lining  of  the  bony  spanks  involved,  and  the  deposition  of  masses  of  t>'niph- 
■cells  nithin  both  the  peril>Tnphatic  and  endoU-mphntio  spaces  of  the  laby- 
rinth,   rireat  thickening  of  the  endoeteum  has  been  noted  in  some  cases. 
Such  a  Eesion  would  lo.id  logically  to  a  more  gradual  and  less  spectacular 
^development  of  h-ymptoma, — e.g.,  impairment  of  hearing  of  labyrinthine 
™  typi?,  ijrogreasing  rapidly  to  an  extreme  grade  of  deafnew.    Symptoms  of 
disturbotl  vestibular  fimction  also  characterize  this  form  of  the  disease,  but 

■are  much  less  pronounced  thfin  in  the  hemorrhagic  type  of  the  leaion. 
Ansemia  of  the  Labyrinth. — It  is  not  always  easy  to  trace  with  any 
certainty  the  8>*mptoms  due  to  ana-mia  of  the  labyrinth  to  their  source. 
It  is  known,  however,  that  in  eases  of  profuse  traumatic  hemorrhage,  in 
parturition, — in  fact,  in  any  condition  causing  sudden  withdrawal  from 
the  bmly  of  large  amounts  of  blotid,— loud  tinnitus  aurluni,  inti'nse  dizzi~ 

»nes6,  and  in  some  cases  vomiting,  are  present.  In  such  cases  the  tinnitus 
*nd  vertigo,  and  in  all  probability  the  vomiting,  seem  to  be  clearly  of 
vestibular  origin,  and  arc  explainable  upon  no  other  hypothesis  than  that 
of  sudden  diminution  of  the  vestibular  hloo<l  supply. 

»The  attacks  of  vertigo  and  tinnitus  which  occasionally  occur  during 
the  course  of  wasting  illnesses — e.g.,  severe  typhoid  fever — may  be  due 
*ithor  to  direct  irritation  of  the  vestibular  structures  by  toxic  substances 
circulating  in  the  blood  or  to  the  participation  of  the  labyrinth  in  the 
anaemia  which  is  a  logical  result  of  the  disease.  On  the  other  hand,  the 
extreme  dizziness,  particularly  if  accompanied  by  loud  tinnitus,  which 

^may  attend  the  first  attempt  of  a  convalescent  from  any  wasting  disease 
to  assvime  the  upright  position, — i.e.,  to  stanii.— would  seem  to  be  the 
logical  expresi^ion  of  a  sudden  diminution  of  the  vestibular  arterial  supply. 
These  are  instances  of  lab>Tinthine  disorder  which  rapidly  correct  thera- 
^hclves  OS  the  patient  regains  his  nunnal  condition.  They  are  cited  as 
convincing  examples  of  aural  disorders  directly  depending  upon  laby- 
rinthine anaemia. 

•  More  difficult  of  positive  di[;gnosis — impossible  of  correct  interpreta- 
tion except  through  a  verj-  careful  and  thorough  process  of  exclusion,  but 
of  undoubted  occurrence — are  cases  of  vertigo  with  auditory  impairment 
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resulting  from  the  severer  forms  of  anaemia.  The  ayraptomd  are  simil&t 
in  kind  to  those  of  vestibular  irritation  through  other  agencies, — ut, 
vertigo,  marked  disturbance  of  static  equilibrium,  subjective  noiH<c,  and 
loss  or  impairment  of  hearing.  One  Hingnofitic  sign  of  the  origin  of  such 
aa  attack  (Diindaa  Gr-int)  is  said  to  Ix-  the  relief  of  symptoms  when  the 
patient  assumes  the  recumbent  position.  Greater  dependence,  bowe\tr, 
must  be  placed  upon  blood  countu  and  tlie  exclusion  of  other  causes. 

There  are  two  considerationti  which  make  it  of  particular  importoow 
that  rases  belonging  to  this  class  should  be  correctly  dingnosticaled, — 
viz.,  CD  only  a  determination  of  the  underlying  cati.«e  will  lead  to  an  effee- 
tive  plan  of  treatment,  and  (2)  failure  to  institute  the  proper  treatment 
may  leave  the  patient  in  the  most  favorable  condition  for  the  develop- 
ment of  otosclerosis  (H.  A.  Gray,  see  pages  249-260). 

THEATMKNT.^The  treatment  is  obviously  constitutional  rather  than 
local.  Rest,  abstention  so  far  a»  circumstances  may  admit  from  businca 
cares  and  worries,  and  the  administration  of  conatnictivft  tonics  are  our 
chief  aids  in  relieving  such  patients. 

Syphilis  of  the  Labyrinth. — Four  clinical  t>'pe9  of  labyrinthine  syT)hilis 
are  recognized, — viz.,  (1)  The  congenital  tj-pi-,  seen  in  its  most  character- 
istic and  easily  recognized  form  in  children  exhibiting  other  ettigmala  of 
the  disease.  The  aiiriil  li'^ion  is  u»ually  bilateral,  though  one  ear  may  be, 
and  usually  is,  more  seriously  impaired  than  the  other.  Examination  of 
the  ears  may  reveal  physically  normal  drum  membranes,  or  the  physical 
signs  of  middle-ear  suppuration  may  render  the  syphilitic  character  of  the 
labyrinthine  affection  less  easy  to  recognize.  The  deafness  is  of  distinctly 
labyrinth  type  and  usually  of  advanced  grade.  Examination  of  the  child 
shows  in  a  certain  percentage  of  cn.ses  the  characteristic  notched  conditioD 
of  the  teeth  (Hutchinwm's),  According  t<i  Fraser."  this  defect  occurs  in 
50  per  cent,  of  eases.  Interstitial  keratitis  is  another  defect  occasionally 
met  ivith,  as  also  are  destructive  lesions  (defects)  of  the  soft  and  hard 
palate.  With  or  without  these  defects,  the  child  not  infrequently  pre- 
sents a  stunted,  prematurely  old  appearance  which  is  more  or  less  cbar- 
acteri.«tie  of  these  little  unfortunates.  The  above  abnormal ititrs  mark  the 
most  pronounced  and  therefore  conspicuous  form  of  congenital  s>'phtlis. 
There  are  many  ca«cs,  however,  in  which  the  child  does  not  exhibit  such 
obvious  stigmata,  in  which  case  a  thorough  physical  ex.iminHtion,  a  care- 
ful analysis  of  the  family  history,  and  resort,  to  the  Wassermann  test  may 
be  necessary  to  establish  a  correct  diagnosis. 

The  prognosis,  so  far  as  the  auditorj'  function  is  concerned,  is  hopeless. 

(2)  The  second  variety  of  syphilitic  labjTinthitis  is  that  which  occa- 
sionally complicates  the  acquired  form  of  the  disease  in  adults.  It  develops 
most  frequently  in  the  late  secondary  or  in  the  t*-rtiary  stage,  rarely  in  the 
primary  stage  of  the  disease.  It  is  characterized  clinically  by  very  sudden 
and  usually  very  extreme  deafness  in  one  or  both  ears.    That  the  Tcstit^ 
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ular  apparatus  is  nlso  involved  in  a  vury  targe  percentage  of  cases  is  shown, 
by  the  frequent  cvi(i(^nc<^  of  <iisturln'<l  cquilihniim.^c.s;.,  nv-stngmus, 
Vertigo,  stiitii!  atnxiji,  etc  Whon  the  Lesion  is  iinilaternl  aiic)  nimph'tely 
annuls  the  function  of  the  affected  vc-stihular  mechanism,  the  onset  is 
necessarily  charact'eriEed  by  all  the  usual  phenomena  of  vestibular  irritation, 
or  excitaliun.  When  lx>th  labyrinths  are  simultaneously  paralyzed,  the 
patient  exhil>its  the  type  of  vertigo  -ind  ataxia  rharacteristie  of  vp--^til>ular 
paralysis.  The  writer  has  recorded  the  history  of  such  a  case,*  in  which  tho 
patient  was  abso]ut.ely  deaf  in  both  ears,  and  both  vestibular  mechanisms 
were  alwolutely  non-irritatilv  by  either  rotation  or  the  wiloric  teat. 

Tlie  cHnit-al  features  of  these  cases  usually  leave  in  doubt  tli©  question  as 
to  whether  the  membranous  labyrinth  or  the  eighth  ner\'e  is  the  structure 
primarily  uttacket^.  Involvement  of  uther  cranial  nerves  and  simultaneous 
an<l  equal  disturiiance  of  both  cochlear  and  vestibular  functicms  would  point 
to  the  nerve  as  the  structure  primarily  attacketl;  while  the  escape  of  other 
cranial  nerves  phis  imequnl  (listurbance  of  the  two  branches  of  the  eighth 
nerve  would  puint  rather  stmngly  to  a  direct  invjiuion  of  the  labyrinth.-  ' 

Atfide  from  the  very  characteristic  onset  of  the  attack  in  a  person  whose 
drum  membranes  may  show  no  morbid  changes,  there  are  usually  other 
evidences  of  the  diiiease  in  cuticular  eruptions,  mueouj?  patches,  etc., 
which,  in  conjunction  with  the  history  of  an  initial  lesion,  may  leave  no 
doubt  as  to  the  syphilitic  origin  of  the  labyrinthine  disorder. 

Though  necessarily  causing  great  anxiety,  the  prognosis  is  more  fa- 
vorable than  in  any  other  form  of  syphilitic  labyrinthitis.  The  treatment, 
which  is  practically  the  same  as  for  syphilitic  affections  of  the  cranial 
nerves,  will  be  discussed  somewhat  fully  in  the  chapter  devoted  to  the 
use  of  salvanfjui  in  aural  diisentfe  (see  Chapter  xxi). 

(3)  Another  clinirnl  variety  of  the  disease,  the  pathologic  luisis  of 
which  is  not  always  so  easily  determined,  is  found  in  adults  who  have 
suffered  from  chronic  constitutional  syphili.s  over  a  period  of  years.  The 
drum  membranes  may  or  may  not  show  evidences  of  tympatiie  disenMr, 
which,  if  proscnl,  may  represent  an  intercurrent  and  pathologically  inde- 
pendent lesion.  Such  a  patient  frequently  gives  a  history  of  occasional 
attacks  of  vertigo  of  more  or  less  pronounced  type,  or  such  attacks.  liMviug 
belongfnl  to  an  earlier  stage  of  the  disease,  may  have  ceased  to  annoy 
him.  The  diagnosis  depends  chiefly  upon  the  labyrinthine  character  of 
the  deafness, --i,r.,  diminished  Ixme  conduction,  negative  Hinn<^.  loss  of 
hearing  for  the  highest  musical  tone, — plus  constitutional  evidences  of 
the  disease.  Very  frequently  the  phar>nix  and  na.*al  cavities  show  the 
cicatrices  and  perforations  n-presi-ntiug  the  typical  lesions  of  an  eiirlier  stage. 

Natundly  the  liistorj-  of  such  a  patient  might  Iw  expected  to  fumisti  data, 
of  considerable  diagnostic  significanre.  To  other  manifestations  of  the  dis- 
eaee  the  Wassermann  test  contributes  the  strongest  corroborative  evidence. 

The  lesion  from  which  it  is  in  some  ea.se.'f  most  difficult  to  difforentiato 
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chronic  syphilitir  lahsrrinthitis  is  that  form  of  otoftclorosift  which  io  volves  not 
only  the  labyrintliint;  cApsulc  hut  also  the  mnmbranous  cochlea.  Bclwreo 
these  two  conilttioiui  a  positive  differentiation  is  not  in  all  caw«  puKible. 
The  histon,'  of  a  very  sudden  development  of  the  deafness,  coming  on  in 
tlie  late  secondary  or  in  the  tertiary  stiige  of  ftcqiiiret!  syphilis,  wottid  go  far 
toward  efttahlishing  the  syphilitic  character  of  the  laUynathine  lesion. 

The  treatment  in  these  cnaes  is  the  tretttraenl  of  chronic  sypliilis.  The 
prognosis,  so  far  ae  any  marked  improvement  of  hearing  is  coacemed, 
is  unfavonihlc. 

(4)  The  fourth  clinical  type  may  be  dealt  uith  briefly.  It  is  found  in 
patients  who  are  \ictims  of  constitutional  syphilis  of  long  standing,  and 
whose  ejirs  exliibit  tlie  ph>'8icftl  charaotcristtcs  of  a  middle-car  suppura- 
tion (usually  of  ulTensive  type)  and  the  fuuetioniil  reaetiuns  of  labyrinthine 
disease.  The  syphilitic  nature  of  the  labyrinthine  lesion  is  usually  on  hy- 
pothesis not  susceptible  of  definite  proof.  It  is,  however,  an  hypothesis  of 
very  practical  importance,  for  the  rejuion  that  improveiment,  eitlier  func- 
tional or  of  the  concomitant  suppurative  lesion  of  the  middle  ear,  is  nut 
likely  to  result  from  any  plan  of  local  treatment  not  reinforced  by  a4.-tm 
measures  to  eradicate  the  cunstitutiunal  disease. 

Thratment.— There  is  uo  manifestation  of  syphilis  which  calls  mofv 
urpently  for  vifgorous  efforts  t^)  eradirate  the  systemic  poison  than  s>-phi- 
litic  labyrinthitis.  The  question  of  treatment  resolves  itself  into  a  com- 
parison of  the  few  drugs  of  known  value,  and  the  best  methods  of  odmiiH 
istering  them.  The  more  important  phases  of  this  subject  are  discussed 
in  the  eliaptc-r  devottnl  to  the  uw  of  salvarsan  in  aural  therapy. 

Tuberculosis  of  the  Ear.— TuIktcuIous  lesions  of  the  e.ir  usually  attack 
first  the  lytiipiinutii,  and  such  lesions,  more  than  any  other  form  of  mi4ldlr- 
ear  disease,  are  prone  to  cause  extensive  caries  or  necrosis  of  the  labyrin- 
thine capsule.  It  would  be  quite  illogical,  therefore,  to  speak  of  tiilief- 
culosis  of  the  tympanum  and  of  the  Labyrinth  as  distinet  pathologirAl 
entities,  or  to  consider  them  under  separate  headings. 

The  tulHTcle  bacilli  may  reach  the  ear  by  the  blood  or  lymph  chuindi, 
but  unquestionably  the  commoner  pathway  is  by  the  Eustachian  canal 

The  predisposing  causes  are  (1)  inherited  predisposition  to  tul»<T* 
culosis;  (2)  environment,  i.e.,  unfavorable  surroundings  and  condition! 
of  life;  and  (3)  age,  children  being  more  subject  than  adults  tu  tlio  ilisra^v. 

The  influence  of  heredity  is  shown  in  the  case  of  individuals  inlieri ting  tiif 
so-called  tubercular  diathesis,  who  undoubtedly  are  more  likdy  to  develop 
primary  tulirrrulou.s  lesions  of  the  middle  ear,  and  in  whom  the  comnina 
type  of  suppunitive  otitis  nifdia  is  more  likely  to  be  converted  into  a  tuber 
culous  lesion  than  is  the  case  with  an  individual  of  normal  rusistAncc 

The  influence  of  environment  is  seen  in  the  comparative  frequcnry  ct 
tuWrculous  middle-ear  lesions  among  the  poorer  class  of  tenement -bomr 
dwellers,  who  have  to  contend   not  only  with  overoroi- 
ventilation,  but  often  also  witli  the  effer-ts  of  po<ir  and  n 
The  influence  of  such  conditions  is  twofold, — 1.«.,  (a)  by  rrductng  <if 
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individual's  power  of  resistance  to  any  form  of  disease,  and  (b)  by  his 
unavoidable  pmximity  to,  and  asRot-iatinn  with,  tuberculous  indhnduals 
8usp<'ct<'d  of  harlxirinji  tlio  disoasp. 

A(Ee  is  a  predisposing  factor  to  the  extent  that  infants  and  young  chil- 
dren are  particulflrly  mihject  to  tuherriilous  flflfcctions  of  the  middle  ear. 
The  Rreater  pn-dispotjitinn  of  tlie  eliild  as  cimipared  with  tlieaiiultis 
ilhistratcd  aRain  in  the  children  of  the  tenemenLs,  and  pnrtirularly  when 
they  are  attacked  by  one  or  other  of  the  acuU-  infectlouH  diseasep, — e^., 
scarlet  fe\-er,  measles,  etc.  The  very  rapid  and  extr/nsive  destruction  of 
the  drum  membrane  and  of  the  Ixmy  Btrurtures  of  the  t^-mpanum  wi  fre- 
quently seen  in  children  suffering  fnim  scarlet  fever  is  undoubtedly  ex- 
plained in  many  cases  by  a  tulierculous  element  in  tlie  pathologj-  of  the 
tj-rapanic  lesion.  To  some  extent  the  gmater  vulnerability  of  the  very 
younK  child  to  tuberculous  middle-ear  disease  is  due  to  certain  anatomical 
peculiarities  of  the  infantile  t_vpe  of  Eustachian  tulte  (see  page  154).  in 
conwKiuence  of  which  the  middle  ear  of  the  child  is  more  open  than  in  the 
adult  to  the  entrnnee  of  infective  material  from  the  nasopharvTix. 

If  we  will  picture  to  ourselves  a  condition  by  no  means  uncommon  in 
crowded  cities, — i.e.,  of  a  child,  iU-nourishot!  and  reduced  by  unhealthy 
surroiindings;  breathing  an  atmosphere  in  which  tubercle  bacilli  arc  proJ>- 
ably  often  present;  the  presence  of  adenoids  in  whicli  many  gemis,  and 
perh-ip**  tiilwrcle  bacilli,  find  lodgment;  add  to  this  a  possible  inheritance 

lof  preitbi|)usition  io  tuberculous  infection,  and  an  ifpiittOK  spark  in  the 
form  of  an  acute  infectious  disease,  and  we  have  an  ideal  condition  for  the 
development  of  a  primary  tubereuEous  lesion  of  the  tympanum. 

Among  adults  tuberculosis  of  the  middle  ear  occurs  moat  frequently 
in  patientJ*  in  advanced  stages  of  phthisis.  It  occurs,  however,  even  during 
the  earliest  stages  of  pulmonary  tulxTPulosis,  and  authenticated  cases  have 

Lbeen  recorded  in  which  no  other  tuberculous  lesion  could  be  determined. 

P  pATHOi^av. — A  tuberculous  attack  upon  a  i>reviously  healthy  ear  is 
iiiarke<l  by  the  following  changes:  The  tympanic  mucosa  is  swollen  or 
cpdematous,  this  condition  involving  the  lining  membrane  of  the  promon- 
tory and  contiguous  bony  aurfae^-s  and  to  some  extent  the  inner  lining  of 
the  drum  membrane.     Small  cireumscribfd  thii-kcnings,  seen  here  and 

.there,  represent  the  tubercle  nodules.  Similar  nodules  are  formed  ujwn 
the  drum  membrane,  and  partly  explain  one  of  the  characteristic  clinical 
features  of  the  disease  which  will  be  referred  to  later.  Under  the  micro- 
8C<Ji)e.  sections  of  the  dlsciised  mucosa  show  ^videspread  inliltnitiun  with 
small  cells,  with  here  and  there  grou^js  of  giant  cells,  and  a  var>"ing  niimlxr 
of  tubercle  bacilli.  This  represents  a  fairly  early  stjige,  which  is  followed, 
usually  rather  quickly,  by  breaking  down  of  the  nodules  and  the  formation  of 
gr.inulntiorw  which  under  the  micrcj-^cope  are  seen  tocf>nlJiin  giant  cells  and 
usually  tubercle  bacilli.  Breaking  down  of  the  nodules  upon  the  drum  mem- 
brane is  followed  by  circumscribed  points  of  ulceration  which  may  involve 
the  entire  thirkne^  of  the  membrana  tensa,  thus  giving  rise  to  the  multiple 
perforations  which  form  so  characteristic  a  feature  of  the  difiease. 
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FoIIowmR  the  hreaking  down  of  the  nodules  upon  the  bony  wall  at 
the  t>TEpanum,  the  mucous  niembrjine  undergoes  rather  rapid  and  wide* 
spread  dcstrtirtinn,  n.ii(]  rnries  of  the  underlying  bone  is  n  fre<iiien1  and 
eomewhat  characteristic  phenomenon.  It  ia  also  highly  eharactemtic  of 
middle-ear  tuberculosis  that  oweous  necrasis  spreads  rapidly  and  widely, 
while  the  usual  clinieal  pheniimi-na  of  pain,  bone  tondemess,  and  fever 
are  either  absent  or  infinitely  less  pronounced  than  usually  attend  tbe 
rapid  extension  through  bone  of  n  suppurative  proeeR*  of  Htreptocoedc 
origin.  Another  distinctly  characteristic  feature  of  tul^rculous  tympi 
■mastoiditis  is  the  tendency  Ut  the  formation  of  large  jwHiuestra,  w 
if  operative  intt-n'ention  is  withheld,  detach  themselves  and  occafiior 
are  extruded  through  the  auditory  meatiL'*  or  through  a  postaurieular 
sinus.  Still  another  pathologic  feature,  which  Is  characteristic  of  this 
lesion,  is  the  frequency  with  which  the  disease  involves  large  portion?  of 
the  laljyrinthine  capsule  without  producing  any  of  the  usual  phenomena 
of  vestibular  irritation.  The  Fftllopiiui  canal  Is  logically  a  vulnerable 
structure  in  the  presence  of  such  ii  lesion,  and  facial  paralysis,  dependent 
upon  tuberculous  changes  actually  involving  the  nerve  itself,  is  a  common 
feature  of  advanced  mtddle-ear  tuberculosis.  While  the  formation  of 
granulations  within  the  tympanum  is  characteristic  of  an  early  stage  of 
the  lesion,  they  may  disappear  later,  leaving  bare  tjTnpanic  walls  pre- 
senting a  bloodless  appearnnec. 

The  above  account  describes  in  brief  the  characteristic  changes  in  ft 
case  of  aural  tulwreulosis  in  which  infection  has  occurred  by  way  of  the 
Eustachian  canal.  There  is,  however,  another  mode  of  invasion,  in  which 
the  mastoid  is  appan-ntly  the  primary  point  of  attack,  the  tj-mpanic 
structures  being  involved  later.  Bryant  explains  such  cases  as  iH'ing  due 
to  a  tuberculous  infection  of  the  Ij-mphatic  glands  in  the  region  of  tl»e 
mastoid.  Described  in  stages,  the  pathologic  changes  following  this  mode 
of  infection  are  said  to  occur  in  the  foltinving  scqvienee:  (a)  Enlargement 
of  Ijinphatic  glands  over  mastoiil ;  (b)  postauricular  iieriostitis  and  fnlcnu; 
(c)  cortical  hone  involvement  with  moderate  Iwne  tenderness,  and  (d) 
rapid  extension  of  the  lesion  through  tiie  intercellular  structures  of  the 
mastoid  to  the  middle  ear. 

Symfi'omb. — The  patient,  usually  without  prodromal  sj-mptoms,  tnay 
experience  moderate  pain  or  only  a  sense  of  discomfort  in  the  ear,  or  tlw 
early  changes  may  occur  without  any  sj-ropUims  sufficiently  pronouDCfd 
to  attract  his  attention.  In  the  latter  case  his  first  intimation  of  aural 
discisc  may  be  a  slight  discharge  from  the  ear.  The  discharge  at  first  is 
usually  water>',  turbid,  or  slightly  bloody.  If  the  ear  is  examined  Iwfore 
rupture  has  taken  place,  it  will  usunlly  present  an  OHlematous  appear^ 
ance,  sometimes  showing  moderate  congestion,  but  rarely  the  angry  red 
color  characteristic  of  the  ordinary  forms  of  tympanic  inflammatjon. 
Here  and  there  over  the  membrana  tcnsa  are  seen  small  millet'^e^  pro- 
jections, pearl-gray  in  color,  representing  tuberculous  nodules.  At  a  later 
stage  one  or  more  of  these  nodular  points  will  tie  seen  to  have  given  place 
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to  circumscribed  porfamtions,  which  still  later  arc  apt  to  become  eon- 
fluent,  rrsultinR  ultimately  in  widrsprenH  or  almost  complete  destruction 
of  the  ilrum-hcttd.  When  the  Ii^fium  is  well  advanced,  bare  bone  may 
usually  cither  be  «cfn  upon  the  inner  tj-mpanic  wall  or  detected  beneath 
flftbby  granulations  by  means  of  the  probe.  During  all  of  the  above 
changes  the  patient  may  experience  practically  no  aural  pain.  As  the 
disease  advances,  involvement  of  the  labyrinthine  capsule  may  be  shown 
by  impairment  of  hearing,  and  of  ccjurac  in  some  cases  by  disturbances  of 
equilibrium.  Facial  paralysis  is  said  to  occur  in  about  50  per  cent,  of  cases. 
Tlie  lymphatic  glands  in  the  region  of  the  mastoid  and  in  front  of  the 
tragus  are  enlargetl  in  a  majority  of  eases.  Later  the  gluud»  In  front 
of  the  sternoma.'ttoid  muscle  are  also  involveil.  hi  the  Uiips  stages  of  the 
disease,  t he  aurul  discharge  is  usually  more  profuse  and  also  more  offensive. 
The  characteristic  disinlcgration  of  tii^siie  may  ext<*nd  to  the  ossicular 
ligamenta,  as  a  result  of  which  the  ossicles  may  fait  out.  Oockott  has 
reported  cases  iu  which  the  malleus  or  incus  has  come  away  with  the 
solution  used  in  irrigating  the  t^ar;  and  Seymour  Oppenheimer  has  recorded 
a  case  in  which  the  patient,  attempting  to  wipe  out  the  ear  with  a  cotton- 
wound  applicator,  found  adhering  to  the  cotton  the  entire  ossicular  chain.* 

Diagnosis. — To  epitomize:  The  diagnosis  depends  on  the  compara- 
tively painless  on.<iPt:  the  early  cnli-mat<m.s,  rather  than  acutely  inHamcd, 
appearance  of  the  drum  membrane;  the  appearance  upon  the  dnim-head 
of  minute,  grayish  nodules,  giving  place  Inter  to  multiple  perforations; 
the  rapid  tk-strtictiim  of  drum  mcmlirane  imd  of  the  tympanic  mucosa; 
the  frequent  presence  of  facial  paresis  or  paralysis;  the  presence  of  gland- 
ular swelling  over  the  mastoid,  and  particularly  of  a  small  glandular 
swelling  in  front  of  the  tragun  (Crockett).  During  oiwrations  upon  the 
mastoid,  the  evidences  of  very  extensive  os-scous  nceroais,  with  the  presence 
of  large  and  partially  detached  sequestra,  are  highly  characteristic  either 
of  a  lesion  tuberculous  from  its  incipiency,  or  of  n  mixed  infection  in 
which  a  tuberculous  element  is  the  doramating  factor. 

Naturally  a  decisive  diagnostic  point  in  all  cases  of  tuberculosis  of  the 
middle  ear  would  be  the  presence  of  tubercle  bacilli  in  the  aurid  discharge. 
It  is  often  diificult  or  iiupus-silile,  however,  to  demonstrate  the  bacilli  in 
the  thin,  watery  secretion  of  the  early  stages  of  the  dtseaise,  so  that  absence 
of  demonstrable  bacilli  can  not  be  taken  as  disproof  of  the  disease. 

Tkrminations. — It  is  difficult  to  speak  authoritatively  of  the  termi- 
nations of  tulxTculous  disc:ise  of  the  tympanum,  for  the  reason  that  tul>er- 
cutosis  primary  in  and  confined  to  the  middle  ear  and  ma.s1oid  usually 
responds  favorably  to  early  treutuu-rit,  wlierew*  a  tympanic  lesion  sccond- 
ar>'  to  puhnumiry  tuberculo.«is  usually  succumbs  to  the  pulmonary-  lesion. 
It  ia  an  intere-sttng  and  somewhat  unaccountable  fact  that  tympanic 
tuberculosis  rarely  leads  to  tuberculous  meningitis,  though  such  extension 
is  knorni  to  occur  (Mcf'aw). 


•Oppcnhrimef,  8.:    Pathology,  DtognoHU,  and  Treatment  of  Tuborculoiue  of  the 
Middle  Eu.  Mecliral  Rerorcl.  Nov.  24,  1000. 
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A  question  which  in  the  past  has  been  the  suhjccl  of  onriden^le 
controversy  is  whHher  tuberculosis  of  the  middle  car  can  occur  as  a 
priniar>-  lesion  or  la  always  secondary  to  a  lesion  in  the  lungs  or  elsewhtre 
in  the  body.    Apparently  there  is  no  lonKcr  reason  to  doubt  that  primsiy 
tj'mpftnic  ieeiuns  do  occur,  and  that  under  skilful  treatmoat  they  offer  » 
fairly  good  prognofiiR.    In  Europe  the  work  of  Habermann  and  of  Millif^ 
has  throvs-n  considerable  light  on  this  queKtion.     In  America,  cn^vs  of 
tuberculosis  confined  to  the  ear  have  been  reported  by  Ooldstein,  Crockett, 
M(<'aw,  and  otlicrs,  and  ii  fair  pruportiun  of  these  cases  have  recovered 
wholly,  and  apparently  penuaiiently,  under  prompt  and  wise  surgical 
treatment.    ^Tiile  chihlren  furnish  a  majority  of  the  cases  of  primary 
middle-ear  tulMTculosis.  adults  are  by  no  meann  immune.    Two  of  Gold- 
Btein's  fmir  causes  occurred  in  ndiilts."    >[i'C'!iw's'  ca.sc  was  that  of  a  mtiB 
who,  without  at  any  time  prtwenling  sj-mptoms  of  pulmonary  tubercu- 
losis, contracted  a  tuberculous  lesion  of  the  left  middle  ear.     Clinically 
the  disease  presented  all  the  clit»^ical  features  of  tympanic  tuberculosis, 
ending,  however,  in  tuberculous  im-ningitis,  a  somewhat  rare  t^miination. 
Operation  showed  widcffpread  o.'^setni.'^  necroMs  and  the  dura  in  (he  rt^oo 
of  the  destroyed  legmen  antri  greatly  thickened  and  »tud<led  with  miliary 
tubercles.     Atitoiwy  showed  lungs,  liver,  spleen,  and  kidneys  free  from 
any  signs  of  tul«*rculous.  change  and  the  mesenteric  glands  not  enlarged. 
This  apparently  was  a  primnr>*  tulx-rrulon.*!  hsion  of  the  ear.  to  which 
the  diKcjuu*  wuH  eoafuM-d  up  to  tlie  fatal  implication  of  the  meninges. 
Bryant'  has  reconled  an  exceedingly  interesting  case  in  which  a  tuber- 
culous lesion  of  the  middle  e»r  was  ]Hxiiitively  diagnosticated  in  a  man, 
apparently  in  robust  health,  who,  though  frequently  eiuunined,  presented 
no  symptoms  of  pulmonary  lul>ereul(j5is  until  six  months  later.     Bryant'ii 
interpret  at  ion  of  this  case  is  that  the  pulmonary  k-»iun  vra»  the  primary 
focus,  from  which  hypothesis  he  makes  the  deduction  that  one  may  be  able 
to  diagnosticate  pulmonary  tuberculosis  from  tuberculous  changes  in  1  he  ear 
long  l>eforepulmonan.*si,Tnptoms arc  present.    There  is  nothing  in  Br>'anl'ii 
history  of  thecaye, however,  to  prove  thissequence.and  there  seems  no  reason 
why  the  hypothesis  may  not  be  reversed, — i.e.,  that  the  aural  disease  vns 
the  primary  focus  to  which  the  ijulmonaiy  lesion  was  wtwrnlari'. 

Proonosis.  —  In  a  majority  of  adult  cases,  the  tj-mpanic  leeion  w 
sooondary  to  an  advanced  stagt!  of  pulmonary  phthisis,  in  which  ease  the 
prognosis  is  wholly  unfavorable,  Wlien  a  primary  tympanic  lesion  is 
diagnosticated  early  and  brought  under  rational  treatment,  the  chancfs 
of  rccover>-  are  fairly  good.     Crockett,"  who  has  reported  a  snutl  but 


•Qoldatein,  M.  A.:    Primuy  Tuberculoeifl  of  the  E&r.  eic.  Medical  Nmra,  UuA 
14,  1003. 

*  MrCaw,  J.  F.'  TuberculoiM  Otitis  Media  in  ma  (XhvTKiBo  Hculthy  Adult,  Meifiokl 

Np*9.  i>c1-  12,  190L 

•  Hryuil.  W.  8. :    TuberculwiB  of  tb*  Ew.  Medical  RMord.  Sept.  26.  1908. 
•Crockett.  E.  H..    TuberouIoBM of  the  Middlf  Ear  and  Mastoid.  Jour.  Atoer.  Med. 

Awoc.  Oct.  20.  190ti. 
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-exceedingly  interesting  sericB  of  cases  in  children,  records  Ins  belief  that 
primary  tuhcrciilosis  of  the  mi<ldle  ear  and  mastoid  should  lie  treated  by 

r  prompt  surgical  removal  of  all  diseased  bone,  under  whieh  plan  of  treat- 
ment he  regards  tlie  proRnosis  as  quite  as  favorable  as  in  the  severe  maa- 
toiti  lesions  uf  suppurative  type  complioatinR  scarlet  fever. 
Treatment. — Aside  from  local  cleanliness,  it  is  perhaps  best  not  to 
place  undue  emphasis  upon  the  local  treatment  of  these  cases.  It  is  a 
^  recognized  fact  that  sj'Hnging  thi'  ears  is  injurioiifi  in  tuberculous  otitis 
Hmrdia.  The  cleansing  must,  therefore,  for  the  most  part  be  accompli.ihed 
by  wiping  the  ear  out  with  sterile  cotton.  Powders — e.g.,  of  boric  acid, 
xeroforra,  ete. — help  to  keep  the  ear  clean,  and  dry.  The  throat  and  nose 
ehould  be  kept  as  free  a.i  possible  from  pathogenic  bacteria  by  the  use  of 

■  Antiseptic  sprays  and  gargtes. 
Quite  flj?  important  as  the  local  treatment  is  the  management  of  the 
patient's  life.    Change  of  climate,  the  arrangement  i)f  tlu'  sleeping  apart- 

»ment,  freedom  from  care  and  nervenstrain,  life  In  the  open  air,  the  use  of 
constructive  tonics  and  the  most  nutritious  and  easily  digested  diet  play 
a»  important  a  r^leas  in  pulmonary  tuberculosis;  for  they  not  only  influ- 
ence the  outeomp  of  the  aural  lesion,  hut  also  go  f.ir  to  prevent  secondary 
invasion  of  the  lungs,  a  consideration  which  i^hould  never  be  lost  sight  of 

■  in  dealing  with  primary  tuberculous  lesions  of  the  ear. 
As  1«  the  question  of  operating,  that  should  be  decided  only  .ifter  a 
consideration  of  ail  the  facts  bearing  upon  each  particular  case.     In  the 
first  place,  it  is  well  to  bear  in  mind  that  many  eases  of  middle-ear  tuber- 

Iculosis  have  recovered  wholly  under  rntianal  constitutional  and  hygienic 
management,  with  no  other  local  treatment  than  meiUiurcs  fur  clean.'^ing 
the  cars.  Crockett  has  recorded  several  instances  of  apparently  complete 
recovery  under  such  conser^'ative  methods  of  treatment.  On  the  other 
hand,  in  the  presence  of  a  rapidly-spreadittg  Iwne  lesion  primary  in  and 
B  confined  to  the  ear,  there  would  seem  to  be  no  question  that  thorough 
"  eradication  of  all  diseased  Imne  by  a  careful  Schwartze^tacke  operation 
provides  the  only  logical  course  and  offers  the  best  promise  of  recovery. 

I'nclonbtrdly  the  most  difficult  problems  may  be  pro-scntcd  in  eases  in 
which  tympanic  and  pulmonary  lesions  eofrxi.'d.  With  pulmonju-y  phthisis 
well  advanced,  it  is  clear  that  a  mastoid  operation,  even  though  otherwise 
clearly  indicated,  may  involve  great  risks  in  the  intluence  it  might  exert 
upon  the  progress  of  the  lesion  in  the  lung.    The  correct  course  to  pursue 

I  in  such  cases  does  not  provide  a  favorable  theme  for  dogmatic  statement. 
If  the  pulmonary  lesion  has  reached  a  stage  at  which  recovery  may  not 
be  hoped  for,  a  mastoid  operation  would  be  quito  unjustlfiftblc.  On  tho 
Other  hand,  cases  undoubtedly  occur  in  which  a  timely  opening  of  the 
mastoid  would  constitute  an  essential  step  in  the  treatment  of  pulmonary 
tut>erculuKis. 


CHAPTER  XXII. 

OTOLOGIC  LfiBSONS  OF  THE  WORLD  WAR. 
WAR  DEAFNESS;  DEAFNESS  DUE  TO  DIRECT  LABYRINTfflNE  DHUKV: 
CONCUSSION    DEAFNESS:    PSYCHIC   DEAFNESS:    PITHIATISM 
SIMULATION:   PITHIATIC  DEAFNESS:   DIAGNOSIS  AND 

RATIONAI^  OF  TREATMENT. 

Probably  most  of  us  have  heard  the  remark  that  the  war  has  added  titUe 
to  our  knowledge  applicable  to  tho  peace-time  practice  of  medicine.  TThs. 
for  the  moment,  may  be  true,  since  the  men  whose  opportunitiee  for  ob- 
servation and  deduction  have  been  greatest  have  hardly  yet  had  time  to 
correlate  and  systematize  their  experiences.  Even  less  has  the  profeeaon 
at  large  had  time  to  digest  and  assimilate  the  published  facts. 

As  to  the  surgical  experiences  of  the  war,  only  those  who  have  actually 
observed  or  practiced  it  are  in  a  position  at  the  present  time  to  speak.   Yet, 
whoever  reads  even  such  fragmentary  accounts  as  have  so  far  reached  us 
will  surely  come  upon  statements  of  actual  experience,  reflections  on  jiie- 
nomena  observed,  interpretations  of  unfamiliar  syndromes,  modifications  of 
classical  sui^cal  procedure,  etc.,  etc.,  which  cannot  fail  to  stimulate  thought 
and  awaken  a  desire  to  review  our  time-honored  theories  and  metht-ds  in  the 
light  of  tho  accuniulatotl  data  of  the  n-ar.    To  illustrate  my  meaning: — let 
us  take  for  example  a  comparatively  simple  accident,   i.e.,  the  linear  or 
stellate  rupture  of  the  dnnnhead  occasionally  resulting  from  a  forcible  slap, 
or  "iK)xon  the  ear. "    We  are  accustomed  to  regard  tho  rupture  of  the  mem- 
brane, on  account  of  its  iiossible  sequela*,  as  the  most  serious  result  of  this 
outrage.    Rut  in  his  stu<ly  of  cases  of  deafness  produced  by  the  concussion 
of  loud  and  near-by  explosions,  Bourgeois  has  ol}ser\-ed  that  in  those  ca.<«s 
in  which  the  drum  membrane  is  ruptured,  the  injury  of  the  perceptive 
labyrinth  and  the  con.sequent  deafness  are  less  grave  and  less  apt  to  be  per- 
manent than  in  ca-ses  in  which  the  dnnn  membrane  remains  intact.    The 
logic  of  thi.s  ol>s<>r\'ation  is  clear:  for  if  the  first  force  of  the  air  conden-sation 
is  extx'ndeil  in  rupturing  the  dnunhead.  it  is  obvious  that  this  structure 
cannot  carry  the  haninier  handle  and  with  it  the  incus   and  foot-plate  of  the 
stain's  suddenly  and  forcil)!y  inward,  and  the  insult  to  the  membranous 
lai)yrintli  is  lesseiuHl.     A  further  conser\-ative  influence  is  the  fact  that, 
with  the  rupture  of  the  drumhead,  air  entering  the  tympanum,  acts  simul- 
taneously on  the  stajx's  and  uienibrane  of  the  round  window,  thereby  de- 
stroying tlicir  coniix-nsitory  function  and  thus  lessening  or  inhibiting  the 
movements  of  the  labyrinthine  fluids.    We  nmst.  therefore,  hereafter  regard 
the  accident  to  the  drumhead  following  a  blow  on  the  ear  a.s  an  unfortunate 
accident    hut.  neverthMess,  as    the  lesser   of  two  possible  evils.     Again, 
Bounroois  fornuilates  a  nilc  as  fully  established  by  the  cTqaeriences  of  the 
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[■*ar  that  accidonis  to  the  ear  rosultinp  in  nipUire  of  tlie  dnim  membrane 
shoiiUf  nut  be  irrigtdt^  nor  ireakd  wilh  ikiclrriciiial  (frojm.     I tistfrnl,  1  hf  (iir  iiikI 

f'Cjmfil  tihmihl  be  cIkiiibwI  a-s  far  oa  possible  with  (in'nteiilc  cotton  niul  tlion 
prott^lird  from  genii-s  fi-oni  without.  ]VIay  we  not  draw  from  this  some  useful 
deductions  as  to  our  routine  methods  in  the  treaunent  of  certain  lesioas? 

I  In  the  line  of  major  0)HTations,  we  may  mention  that  of  Prafessor  Moure 
for  accidents  of  the  maf^toid  or  tympanic  r^ion  re^uItinR  in  facial  jmialysis. 
Having  widely  exposed  the  tympanic  and  mastoid  ficld'^.  Moure  makes  a 
careful  and  systematic  cxixxmrc  of  Ihe  facial  nerv'e,  beKiimiiiR  his  uncowr- 
inft  of  the  Fallopian  canal  just  over  the  fenestra  ovalw  and  thence  tracing 
the  ner\*('  hackwarxi  and  dnwnwai-d  lo  its  exit  from  the  canal  at  the  Rtylo- 
mastoid  foramen.    If  the  nerve  Is  found  intact,  even  Ihoiiinh  bruised,  he  is 

(content  with  liaving  removed  prcseure;  if  divided,  the  ends  are  sutured,    If 
this  yen.'  lo^^ical  openition  i!<  (KMwible  in  war  lime  surgery,  surely  it  should  be 
mope  Bo  in  times  of  peace.    And  if  suctTftsfuI.  how  obvious  the  advanlaj^ea 
over  the  older  operations  for  enKraftinn  the  peripheral  segraeat  of  the  in- 
jured  facial  into  The  sound  tnmk  of  another  cranial  nerve, 
^v      But  voJuablc  as  the  Icmnuti  in  aural  surgery  may  ultimately  prove  lo  bo, 
Vthcre  is  another  chapter  of  the  medical  history  of  the  war  in  which  otologists 
H-fti\-  more  deeply  iiit^-rcflted,  i.e.,  that  which  deals  with  the  varitiiw  ty|xw  of 
■  tcfir  iknfnejtu.    TheiK;  functional  dii^turbances  vary  with  the  auency  produc- 
H  ing  the  injury,  the  character  and  site  of  the  lesion,  the  position  of  the  person 
Bat  the  time  of  the  injury  (i.c.,whether  in  (he  open  or  in  a  confined  ttpace.e.0., 
trench")  and  finally  with  tlic  monilc.  or  mental  .and  nervous  orpanization,  of 
the  individual.     Evidently  there  are  certain  injuries  which  by  their  de- 
stmcfive  charact-cr  must   pnxiuce  alisohite  or   profound   and   permanent 

•  deafness.  There  ait*  other  injurii's  followed  by  a  thrafness  equally  pnifounii. 
■which  eventuate  in  more  or  less  rapid  amelioration  or  recovery.  .\nd  .since 
in  certain  cases  the  deafne.'*^  pntducwl  by  thew  k-sHcr  iujurieK  fails  to  ex- 
hibit theexpecteil  amelioration,  even  though  the  hibyrinth  may  show  in  cer- 
j'taln  direcli{tns  normal  reactions,  the  condiLsion  i?  reached  that  under  cer- 
fiain  conditions  a  deafness  orieinally  induced  by  an  in.'^ult  to  the  pereeptive 
^labyrinth  may  be  maintainwl  or  pcrpctiiaterl  thmufth  n  psychic  ilinordcr. 
,  other  wonls.  there  is  a  tyix"  of  war  deafness  which  can  be  correctly  inter- 
only  at  a  psychosis. 
Kor  various  and  obvious  reaswns  «'hat  ha«  lxH;ti  learned  of  the  deafness 
[lesultiniE  from  near-by  explosions  a«  well  as*  that  resultitiR  from  direct 
Iflranial  injuries  by  projectiles,  bits  of  shrapnel,  etc.,  hn.s  Ixwn  ba-sed  upon 
the  clinical  phenomena  observed,  and  to  a  very  limited  extent  only  upon 
post-mortem  studies. 
B  According  to  HourRcois.  no  organic  lesions  of  the  labyrinth  have  lipcn 
obterved  or  recoitled  ns  a  result  of  injuries  primarily  involving  only  the 
soft  parts,  even  in  tin-  vnav  cif  so  intimate  a  structure  on  the  menibranous 
audilor>-  cannl- 

()f  direct  cranial  injuries,  those  of  the  mastoid  region  naturally  involve 
l^e   lab>Tinth    in   the   largest    percentage   of   cases.     According   to   the 
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..'■L-    ^M     lutvnnne.'  in  38  cases  of  direct  wounds  of  the 

■.■:ti:;i— '  ri-'^iilted  in  73  per  cent,  and  partial  deafness 

;^.'.     [:i  -he  Zi  cases  constituting  the  statistics  of  Bour- 

L.n    '.'i    *T  wnt.  resulted  in  total  and  partial  deafness 

I    -Av   iiUfituLd  comes  the  tcni|K)n>-maxiltary  it^on  in 

■.  'i:!.!    niurv-  to  the  labyrinth,  with  deafness  in  60  per 

:-^-    >[  -lie*  cases  the  deafness  was  aljsolute;  in  the 

'    'UitT  parts  of  the  skull,  injuries  of   the  occipital 

.!.  •  :-.t   vrjruiis  frequently  involve  the  labyrinth  (Chatelini. 

•  .  .,  -,!-!uus  injury  to  the  labyrinth  as  a  result  of  inilitan.- 

•■.:  ;ii  -eitiiiii  L-;  comparatively  rare. 

■     ^■■;:-sHt.)L<,   the  disturijanccs  of  hearing  are  more  con- 

'..    .','Jur'>aiK*es  of  equilibrium  in  lesions  of  the  labyrinth 

— .  ■     •filial  injuries.    This  does  not  mean  that  the  static 

■  .    -;uV«;r.  l>ut  that   by  comparison  with  the  <ieafness,  the 

I,  .  ii'i-iuiri  often  seem  inconspicuous.    BourRcois  states  his 

t :-.  -n^  i-aust\i  by  a  fracture  involvinR  the  labyrinth  is  total 

,    N.tiiuTiily.  thescca-'^esasanileexliibit  disturbances  of  cfiui- 

..IV  -  :iiiii«iiately  following  the  injury,  but  even  in  cases  cau.«- 

..;  .tii^lure  deafness,  hcl)clievesthat  the  vertigo,  aubjecti\-e 

.  >it(>[<^';i[-s  wholly  in  time.    This,  of  course,  is  in  accordance 

.:  ■.«  .  -i  •  iie  -*iiuonce  of  events  in  other  lesions  of  the  laln-rinth. 

,   :i  ■  he  nn.'at  majority  of  cranial  wounds  resulting  in  serious 

,,->  Miili.  only  one  labjTinth  is  involved,  i.e.,  that  corrospond- 

■M-  -nmial  injur>'. 

.    ■..    i.-loiry  i>t  tlu'sc  wounds,  but  little  need  Ix*  said  since 

.1     'i  ■!.'  oniHU'tunity  to  clieck  up  elinieal  oi»s<>i-\-atiniis  l)y 

, .;  ■iv'>i-;riorrt'ni  exiuniiiations.    When  cranial  injuries  have 

■  -■..•i.iui  ;uul  apiKin'Olly  inTmancnt  de:ifne.'ss,  destructive 

.  ■.  ■  ■■!;  ■!  iiavf  Uvn  aKsiiincd,  whereas  a  partial  deafness  (ir 

-■  .'i-iciii  or  absolute  deafness  showing  lunre  or  less  rapid 

.   .  :ii;i::i'n  naturally  leads  to  a  diffei-ent  conception  of  the 

.  -,     ■■ii'j'k-  [I'sion. 

..    ■«  1.^  '<>■■'!"'  ^'t  tTiianic  lesions  of  the  Iab\Tinth  resulting  fmiii 

.,  ..  v:-s  .iiiViTiit  views  an^  helil  l)y  different  observers.     Ix; 

^        \  iu\  I'  I  liat  all  organic  laliyrint  hiiie  lesions  conipliealinp 

I    :h-  T-uli  I'l  gross  or  minute  fractures  of  the  labyrinthine 

.,(,     rMii'i   '>y  direct  violence  npau  Die  labyrinth  or  by  cx- 

..V  ...«■.-  >'l  \hv  l>a.se  of  the  skull  or  from  fractur*^  extending 

V  ■i'mix>n>-paric(al  region.     With  this  view  Ijiinnois. 

i^-..;v.*>'is  do  not   agrtM-:  recognizing  fractures,  gn)ss  or 

;»     .-i.-M-iiitliine  capsule  :ls  occ:i.sional  and   i)OSsibIy  fn>- 

,^.     -^iHN  these  writers  hold  that  nipture  of  minute  blfMxl 

..,1^  ■.    cHiunal  nei-\-e  tihuiienfs  either  of  which  might  cause 

■.wi.AiAiiw  changes  within  the  labyrinth,  may  Iw  cau.>^l  by 

^teik-v>*'*»  .uiil  Situnlillc. 
i..i:tJ  Situnlillv. 
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cranial  irijuriwi  which  product  alj»olutely  tto  loss  <jf  continuity  of  Ihe  laby- 
rinthinn  capcnilc  (.'onmd<'ring  tlip  pxIroriM'  doUcacy  of  certain  parts  of  the 
nicniliraiious  labyrinth  aud  the  inleiii*  fornmoMon  aud  pressure  to  wliicb 
they  may  be  cxixised  by  the  severer  cranial  injuries,  the  latter  view  seems 
leased  on  tjettcr  logic. 

From  tin;  foreRoiiiR  statements,  particularly  as  to  the  high  pcrcentagea 
of  absokiti'  and  iK^nnaiient  tl(!{ifne.H,-i,  unit's  first  iiiiprai"iou  iy  of  a  vttst  afg^re- 
iSate  destruction  of  heariiiK  in  the  late  war.  Depiurably  great  it  probably 
han  lx*n.  Hut  wo  mnst  lemeiiitHT  that  the  percentages  »o  far  pveii  luivc 
referred  only  to  the  casiw  of  <Ieafness  due  to  direct  cranial  injury;  and  that 
fluch-.c&ses,  when  compared  with  those  of  de^fneas  due  tn  other  and  le-sser 
vtaufB,  fonn  so  Kiimll  a  iiiinorily  as  ahnottt  to  justify  their  IxOit^  «iwkcn  of 
as  anioiiK  the  i-arer  mishaps  of  the  war. 

Cojicussiim  Dea/nens  Due  to  ExploKiona, — All  obscn'era  are  apparently 
agreed  tliat  great  Eiuiiibers  of  men  Buffered  deafness  of  varying  degrcws  and  of 
various  perimis  of  duration  as  a  result  of  air  concii.-wioti,  or  the  siiflden  and 
great  displacement  and  ecjndens.atic>n  of  air  ineiiJent  to  near-ljy  explosions. 
As  regards  this  cla-ss  of  case?,  certain  fact*  apparently  stand  out.  (1 )  While 
it  is  conewloil  that  an  aerial  cuticiiftsinn  from  a  riear-tiy  exphwlon  or  even 
under  certain  conditioas  from  the  tiring  of  largo  cannon,  may  produce  such 
violent  disturbance  of  the  cochlear  Ktructures  a«  permanently  to  di'stroy 
their  function,  the  consensus  of  opinion  is  tliat  such  cases  are  comparatively 
rare.  Com[>lptc  and  permanent  deafness  is  therefore  exeeptional.  (2) 
DesXncss  due  to  concu-ssion  is  usnally  unilateral,  and  confined  to  the  ear 
nearest  the  explosive  soimd,  i.e.,  provided  that  at  the  time  of  the  explosion 
the  individual  is  in  the  o|M!n.  It  may  Ih^,  and  ui^nally  is,  bilateral,  'vhcn 
caused  by  an  explosion  while  he  is  in  a  confined  space.  «.ff.,  dug-out  or 
trench.  (3)  In  cases  of  Eahyrinthine  disturbance  due  to  concussion  from  loud 
explosive  noises,  the  cochlear  mechanism  is  regularly  more  afTectwI  than  the 
vestibular  apparatus,     As  a  mie  the  vcj^tibular  mrahnnism  escapes  wholly. 

As  throwing  a  considerable  and  ver>'  practictJ  light  on  concussion" 
deafness,  theexpt^rimentsnf  Prenantand  C'astx'x' are  exceedingly  int-eresting 
and  instructive.  These  investigators  subjected  rabbits  and  guinea  pigs  to 
the  detonations  of  heavy  cannon  of  modem  tj-pe,  and  then  made  careful 
ol»H(>r\'ation»  of  thi*  laliyrinlhine  changes  induced.  The  following  changes 
were  noted:  (a)  dislocations  of  the  ductus  cochloaris,  frwiiientiy  with 
destructive  changes  in  Cort.i's  organ,  (b)  KlTusion  of  blood  in  scain  tj-mpani 
due  to  rupture  of  mirmtc  vt«<sfU.  (c)  Atrophy  of  Organ  of  I'orti  and  of  all 
structures  on  cochlear  surface  of  bo-silar  membrane,  (d)  Apparent  atrophy 
of  ganglionic  cells  of  the  spiral  ganglion,  (e)  (llurej  degenerative  changes 
in  central  fibres  of  cochlear  nerve.  Perhaps  the  most  important  nhwrva- 
tion  in  the  diagnostic  light  it  throws  on  these  (miscs  is  the  negative  finding, 
(f)  "Int^egrity  of  the  organs  of  the  static  sense  noted  in  ever.'  case." 

The  pathologic  findings  in  the  exijcriments.  alwve  quoted  arc  extremely 

■  Pr«n8Dt  and  Caat«N,  quoted  by  BourgeoU:  War  Otitis  and  Dealnma,  Pp.  89,  90. 
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irnponant  in  that  they  supply  the  mo»t  clear^nit  differential  point  b*4wpcn 
the  tabynnthtne  loioiis  clue  to  direct  cranial  injuries  and  tbow  of  the 
severest  type  (t-c,  cauun}!;  ab^Iute  and  permanent  deafness)  due  to  aerial 
ooneussion.  If  wc  adiuit  that  eratiial  injurira  involvinf;  the  lahj-nntb  arf 
likely  to,  ur  in  fact  alnm-'-t  uf  n<>cesiiity  must,  involve  both  the  cochJi'M  and 
vestibuliir  jwriions,  and  that  the  severpsrt  aerial  eonciLssdonfl  involve  only 
the  cochlear  a]>|)aratus,  it  i»  clear  that,  the  ultimate  clinical  atqiectfi  of  the 
severest  type;*  of  these  two  lesions  will  Ke:  (ft)  in  the  case  of  the  lah>TinthJne 
[e»iun  seeundjir\'  to  direct  cnmial  injuiy.  absolute  deafness  plus  ti  non-irri- 
table vestibular  mecbiinism  (e.j;.,  to  cold  or  heat):  and  (b)  in  the  case  of  a. 
Hcvere  labyrinthine  lesion  from  eonetisBion,  deafnesa  adsanced  or  rUualuUt 
with  retention  of  a  nomiaUy  fundiotmtittg  sialic  tabyrinth. 

The  comparative  immunity  of  the  vestibular  and  semtrirrular  canal 
sjTJtem  frutii  serious  injurj-  by  concujwiDn,  even  following  thi-  loudi>st  de- 
tonation.^, will  IxNTomc  clear  to  us  if  we  con-«ider  certain  differences  in  tbe 
ph>?iolngj-  of  the  two  lueclianisins  of  the  labyrinth.  The  cocldear  mechan- 
ii*in,  specialized  for  n'acting  only  to  !<uund  waves  from  without,  \»  uatursjly 
subjecli'*!  ton  dbiturbnnce  by  any  convulsion  in  the  surnumdinp  air  in  direct 
pro|jortion  to  il-3 violence.  The  fluids  and  structiuv?  of  tlievestilmlur  mechan- 
ism, on  the  other  hand,  Ix^ing  normaHy  uninfluenced  by  any  agency  from  with- 
out, and  reaerinc  only  to  nhnnges  in  the  jKisition  of  the  head,  are  practically 
sliieldwl  from  disturbance-i  of  the  air  induiTd  by  explosioas.  It  is  prol»ible 
that  the  disturlianee.'*  of  e))uilibnnm  following  explosioii«  are  indun-d  eillu-r 
as  a  5>nipathetic  phenomenon  on  account  of  itfl  cloew  association  with  tbe 
anterior  (cochlear)  labjTinth,  or  perhaps  in  certain  cases  from  the  Individ- 
mil's  being  tliro\vn  with  more  or  lew*  violence  by  the  force  of  tlK*  explosion. 

.AH  gra<Ies  of  coneiL-wion  deafne-'w  an-  ssiid  to  have  followe^l  evrr>*  heavy 
artillery  enKaflement  or  action.  They  have  varieil  from  comparativeJy  slight 
impaimient  to  pmfound  or  alwolute  deafness.  Naturally  in  a  continued  en- 
KHgement  Imth  ears  are  subject  to  the  same  di8turbBncc,^-*«  that  the  milder 
c&xv^  are  freciuently  bilateral.  As  a  rule  fairly  mpid  functional  impnjvement 
has  oceum'd  in  (lie  iriiider  ca'?es.  and  even  in  cases  of  immediately  profound 
or  absolute  <lt*afne^.  boKi'inhiit  reccjverj'  of  function  has  in  tuany  eases  been 
an  early  phenomenon.  Naturally  in  the  si^verest  injuries  recoveries  have  been 
slower  and  ultimately  only  partial.  But  the  cases  of  complete  and  pcjnianent 
deafness  from  concussion  appear  to  have  been  comparatively  rare. 

As  to  the  cliaract<?r  of  the  deafm^s,  this,  fnim  all  n*|M>rts.  is  tlw  same  in 
kind  whatever  the  character  of  the  injury  which  has  caused  it, — t^., 
diinituition  or  loss  of  beating  alike  by  air  and  bone  conduction.  When  the 
deafness  is  not  absolute,  therefore,  Riiin^  may  remain  positive,  though  it  m 
clear  that  an  apparenrly  ntiitative  Kinnt'  may  be  present  ihroupli  the  con- 
duction of  (*r»und  waves  ihrcMifjh  the  cranial  bones  to  the  (»ound  ear.  Weber 
b  re/erred  to  the  sound  ear.  The  upper  limit  of  tone  perception  w  markedly 
rPthKH-d.  These  dianjtes  characterize  the  deafness  due  either  to  roneuwioQ 
or  to  direct  Iab\Tirithine  injurj-  up  to  the  point  of  total  deafness,  when  all 
diffen>ntial  points,  other  than  the  decree  of  deafness  itself,  fail. 
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In  cases  of  ven*  trxlremc  or  afaeolute  deafness,  the  chief  reliance  in 
Die  <lifTerential  (liaRiuwia  lietween  cases  due  lo  a  direct  injury  of  Uit;  laby- 
rinth {e.g.,  throupli  frarlurpaf  thoca[KiuIe)  and  Ihosp  due  to  a  (Mjchlcir  rto- 
Kcneration  from  r.-oricus!>ioQ  (r.^..  fuliowiuK  the  c;xplosion  of  a  mine  or  large 
projectile)  is  apparently  the  loss  or  pcrsisrrnce  of  the  norma]  vestibular  re- 
flexes, e.g..  reactions  to  heat  or  eold.  The  ini]>ortanco  of  a  wrn-ot  difTereri- 
tiation  id  not  merely'  academic,  since  the  proffnosjs  even  in  extreme  cases  of 
cuncuBBion  deafmiw  in  known  l^o  Ix-  infinitely  iiiore  iiupeful  than  in  caaes  of 

■  deafnees  from  wountU  directly  involviiie  the  skull. 
Hysterical  or  Psjfcfiic  Deafness:  Pilhiatium:  Psijcfiic  Afulwm:  tSimu- 
lation. — Hystericai  deafness  liaH  been  a  convenient  term  in  otolc^',  a  subeti- 
tute  for  a  oonfeasion  of  ignorance, — a  fenn.  that  is  to  say,  which  calls  up  or 
conveys  no  mental  picture  of  any  definite  aural  disorder.  Babinski  and 
Froment  have  utilized  the  rich  clinical  material  of  the  war  as  a  means  to  re- 
test  the  theory  of  auditorj'  hysteria,  and  have  more  clearly  liefmed  it« 
iofc,,  its  limitation.'*  and  its  var>nng  clinical  a-tpecta.  Indcix^ndent 
mtioas  imd  invesiijFatious  by  Secaril  and  Uellin,  by  HHndel,  by  Claull. 
and  by  Bourgeois  of  \'ariou*  phasew  of  w<j-called  functional  dcafnes!(  liave  on 
the  whole  brought  supixirt  to  their  eoncluniona.  For  hysteria  Babinski  has 
substiluted  a  new  and  more  descriptive  worti.  piVnaligm,  a  tenn  derived 

I  from  two  (;i*eck  words  and  ineaninR  cnrnhle  by  pernuaxwn. 
Pithiatii^m  iini>lies  not  only  the  laiKsiblliiy  of  cure  by  perMiaaion,  but  also 
the  fact  that  the  disorder  may  in  some  degree  be  called  into  IwinK  by  sug- 
gestion.   This  does  not  mean  that  the  orijEin  of  a  pithiatic  disorder  18  of 
necessity  a  hallucination  or  purely  inmginary.    Pithialic  deafneM,  for  ex- 
amj>Ie,  as  wo  shall  see,  is  at  ita  inception  a  veritable  deafner<a,  the  inevitfi.l)Ie 
sequence  of  a  shock  to  the  perceptive  labyrinth  wliich  could  have  had  nt> 
other  result.    So  far  it  ha«  no  hj-sterical  or  pithiatic  character.    But  as  the 
^actual  functional  disability  l)epins  to  subside,  other  facttirs.  psychic  in  char- 
r,  come  into  play  and  finally  (piin  ascmdcncc.    To  the  extent  to  which 
'they  interfere  with  a  nornial  retioverj'.  tiie  lUsorder  then  takes  on  a  hj*8teri- 
I  cal(  or  pithiatic,  character. 

There  can  be  no  question  liial  the  late  war  has  created  an  ideal  environ- 
ment for  the  class  of  disonlers  under  diKCUSsion.  We  are  to  picture  \/j  our- 
«elvo.s  va.Hl  nmnliers  of  men  jf  all  sfM-ial  strata,  of  all  degrees  of  intellectual 

I  poverty  or  attuimuent.  of  all  grades  of  moral  stamina  or  weakness:  dragged 
suddenly  fnim  home  and  family  ties,  subjrctwl  for  weelw  or  months  Ut  ilis- 
piriting  monol<iny,  to  physical  and  mental  tortures  of  heat  or  eold,  of  nerv«v 
rackiug  fatif^ue,  of  hea-rt-picrctng  anxieties  for  unprotected  depentlents  at 
home,  of  brfKRlitiji  doubts  an<l  fears  as  to  unknown  but  iin|x-nding  ordi>als. 

I  We  must  picture  thf-sc  men  hurled  suddenly  into  an  inferno  of  carnage,  a 
chaos  of  sights  and  sourids  of  such  frighifulncss  an<l  terror  a.t  men  have  never 
faced  before, — ^uid  we  have  a  Glting  laljoratory  la  which  to  obsei've  and 
study  the  origin  and  incipient  phasf^  of  pithiati.im. 

After  the  engagement  our  patient,  with  or  without  other  physical  in- 
juries, suddenly  realizes  that  he  U  profoimdiy  deaf.    He  has  seen  men  killed 
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or  manfded  before  his  eyes;  he  has  heard  of  othere  miule  toUlly  and  per- 
manently hiind.  The  KiidiJou  loss  of  hL-arinn,  suix'mdded  to  the  deprEsaioD 
of  deadly  physicaJ  fatijtue,  t.\i>ifies  in  his  mind  the  scope  and  gravity  of  the 
catastrophe  which  has  tATrtakcn  him.  Thoufih  he  irmy  arrept  his  nmdi- 
tion  without  coinplainl.,  lie  fccJ.s  ilmt  bis  usefulness  i.«  pcmiaiH'JitJy  imjiairGd. 
Since  he  is  obviously  incapocltatod  for  receix-ing  and  carrjinR  out  orders, 
he  is  eeiit  to  a  hu)«pil.Hi  fur  olwcrvation  and  trentinent. 

At  the  hospital  or  olwervalion  cain)>  hi«  hearliiK  is  tested  and  the  pit>- 
noudccfi  charactor  of  his  auditon'  defect  vcriBetl :  and  a  eourac  of  treatmcni 
pluiuied.  But  Mhetlier  the  phyflcian  in  charge  has  or  lia."  not  Ijeeu  able  to 
correctly  inlM-pret  his  condition,  il«  treatment  in  reality  inmrt:  meet  t.wo 
(]uit4>  diHtiact  probleiiie:  (a)  to  brinf^  about  a  restoration  of  the  auditory 
function  (and  for  this  the  element  of  time  is  prolwbly  the  chief  factor)  and 
(li)  to  convince  tlu-  patient  of  the  projiretw  of  lii>'  ri^eowry.  Ah  the  days  or 
weeks  pas^,  the  patient's  (general  phv-sical  and  nervous  condition  rw*jK>nd« 
to  rest  and  care,  but  deaf,  anti  hopelessly  deaf,  he  still  Ijelieves  liiiiiself  to  be. 

One  factor  which  i;*  ttaid  in  certain  hoA[)ital!*  or  observatioD  camps  to 
liave  fa'^t^ored  this  hallucination  in  a  patient  in  spite  of  returning  function, 
has  been  the  fact  of  other  actually  peniianently  deaf  individuals  associated 
with  him  in  a  common  routine  plnn  of  treatment,  their  failun>  to  show  any 
favorable  respoasc  impressing  liini  with  a  hopelitt**  pi-ognoslie  view  of  hia 
own  cimditinn.  Such  n  patient  may  become  a  tj^pical  pilhiatic.  He  hcMiestly 
regardw  himself  an  hoiK-htwly  deaf  nnd  loses  interest  in  his  own  recovcr>"  W" 
is  he  likely  to  exhibit  a  nioiv  healthy  mental  state  unlc!^  he  comes  under  Ih* 
care  of  a  physician  who  iimlerslands  hia  condition  and  how  to  deal  with  it 

Wliik'  all  claiweM  of  men  are  ifubject  to  pithiatic  deafnesii,  it  is  aaid  that 
men  of  low  mentid  status  and  of  little  education  arc  particularly  prone  to 
become  itd  victims. 

Several  phatr-s  of  pithiatic  deafnews  conspire  to  ohsciur  the  diajcnosis  for 
a  physician  unfamiliar  nith  fbe  condition.  In  the  first  place,  even  after 
actual  audttopk'  recovery  is  in  prof?ress,  the  healing  is  still  impaired.  To 
hear  and  understand  eonversalional  sijeech,  therefore,  inequires  effort;  and 
this  effort  the  pithiatic,  harl^H)rinK  the  ol)8e»«ion  of  i«.'rnianen1  deafnew, 
will  not  make.  Huch  is  his  letharg^v  that  his  responses  to  hearing  testa  do 
not  fairly  i-eprf*?nt  his  actual  a.uditor>'  ability. 

As  to  how  far  wilful,  or  intentional,  simulation  or  malingering  may  play 
a  part  in  any  given  case  may  Ix?  a  difficult  point  lo  detennine.    It  is  at  least   _ 
appai-ent.  however,  that  a  miin  who  has  philosophised  over  his  deafncsa|^H 
[)errma.nent.  and  Ihcn^fore  to  be  accejjtetl,  may  appreciate  certain  cumpen^l 
tory  advantages, — f.g.,  immunity  from  active  niilitaty  service,  etc    Bow 
these  two  psychic  fat^tors  rnay  react  upon  each  other,  and  which  may  pre- 
ponderate, may  call  for  keen  analysis  as  well  as  a  broad  und  tolerantly 
human    viewpoint. 

Bourgeois  describes  three  types  of  pithiatic  deafness:  (a)  dcafmuttnni; 
(b)  abfiolute  deafness,  and  (c)  partial,  th(High  pronounced,  deafness.  Dcaf- 
mutisni  excites  suspicion  (1)  from  the  fact  that  accpiireil  total  and  penna- 
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Eent  bilateral  dcfl.fn«ss  is  exceedingly  rare;  and  (2)  even  absolute  deafne*«  of 
ivcKiit  development.  dtH-s  not  iistiiiiiy  produce  ntutistn.  Absolute  deafness  and 
exlrenw  hartincssof  h*'ariiiKan'  not  usually  difficult  to  iwugi*.  but  aiiatldud 
elcjiipntof  pilher  pilbiotL'^m  or  intentional  aimulalion  incrcaacw  the  difficulty. 

One  thing  must  be  clem-  from  what  lias  Iwen  said,  i.e..  that  tJie  hon<!Bt 
«uflFerer  from  pithiatie  doafnww  and  tlip  nmiinp'rer  have  this  point  of  simi- 
larity— they  lK)(h  iwssoss  greater  hearing  jxiwer  tlian  tJieir  ruaotions  to  the 
older  eta.«sica]  hearinptesU  demonstrate.  Therefore,  certain  tests  which  are 
dadgneil.  or  at  lejisrt.  employed,  to  trap  the  midingerer  may  b<r  equnJIy 
esseDtlal  and  utteful  in  ep'l.abli.ihing  a  correct  diaRnotnii^  in  the  case  of  the  pith- 
iatie. The  two  teats  upon  which  most  reliance  is  placed  are  the  fjombarrl  tent 
and  Ihe  aickleo-palpebral  lest  (Gault). 

With  I^mhanl's  test  most  auriat.'*  are  familiar.  The  pithiatie  obses.'^ed 
with  tJie  idea  that  one  ear  Is  alwtolulety  deaf,  or  that  hi«  auditory  function 
is  lessened  to  a  dcjtree  (plater  than  the  actual  impaimient,  is  tested  a» 
follows.  A  noise  apparatuH.  preferably  liarariy'Sf  is  adjust^^d  to  the  sound 
ear  and  set  in  action  1<i  at-custom  him  to  its  sound.  He  is  then  asked  to 
recite  or,  if  be  ia  not  illiterate,  to  read  aloud  from  a  printed  pa^e.  He  is  in- 
atructod  not  to  stop  reading  when  the  noise  instrument  is  placed  in  action. 
WTiile  he  ia  reiuling  aloud,  the  machinery  nf  the  nrnisc  apparatus,  the  ear- 
piece of  which  occhid<»  his  sound  ear,  is  starttnl.  If  the  hearing  of  the 
oppwite,  supposedly  diseased,  ear  is  impaired,  be  will  immediately  speak 
in  louder  tones;  if  it  is  aljMolutely  deaf,  he  may  actually  shout.  If  he  con- 
tinues to  read  in  an  even  tone  or  with  only  slight  elevation,  we  know  that 
the  deafncHB  or  imiinirment  is  not  real.  The  tost  is  ha.sed  on  the  fact  that 
the  noi-mal  indiiidual  depends  upon  bis  perception  of  has  own  voice  sound 
for  the  regulatiim  <if  itw  tone  and  int.<^n.'iity. 

GattU'a  cDchleo-imiftebml  test  is  a  utilisation  of  the  fact  that  a  normal 
pcrhon,  if  an  unexpected  sound  is  suddenly  heard  near  either  car,  i^-ill  con- 
trnrt  the  orbicularis  pal[X'bninnn  of  the  eye  nearest  the  source  of  sound. 
The  patient  is  seatetl,  tht-  Mourul  ear  is  tightly  clo*ied  with  a  finger,  and  an 
fl.'ssistftnt  nf  the  examiner,  standing  behind  the  patient,  suddenly  produces 
some  mechanical  soimd  not  loud  enough  to  impress  the  closed  (sound)  ear. 
It  can  be.  appreciated,  tbercfore,  only  by  the  ea.r  under  investigation.  If 
heard,  there  will  Ik>  a  noticeable  contraction,  or  winking  mcivenient,  of  the 
corresponding  c\'e;  and  conversely  from  this  winking  movement,  however 
alight,  we  have  rt'liuble  evidence  that  the  sound  has  iKXiii  heard  by  the  sup- 
[Kwedly  diseaseii  ear. 

These  are  the  two  testa  which  have  ajiparently  been  most  itseful  in  the 
diagntwis  of  difficult  coses  of  pithiatie  deafness.  Naturally  if  malingering 
ia  suspected,  all  the  available  test-i  for  intentional  simulation  will  be  em- 
ployed (see  tests  for  malingering.  jMigt;  !Ki). 

A  complete  statement  of  the  routine  methods  of  examination  and  of  the 
treatment  of  lhe.'*e  patients,  even  if  the  writer  were  competent  fo  present  it, 
the  space  at  his  disp*jsa!  will  not  admit  of  here.  That  there  an;  many  pei^ 
fectly  honest  pithiatiea — i.e.,  sufferere  from  psychic  deafness  in  whose  dis- 
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orders  malingering  plaj-s  ahtwlut^'ly  no  part — is  proved  by  the  stAterocntA  of 
ditiiiii^'.u^htd  otolo|D;iRtfl  a^  to  the  rviuiy  and  n^nmrkahly  rapid  responw  of 
many  of  these  unfoilunatcji  to  skilftil  trenlmcnt.  And  tliw  treatment  is 
not  by  tlio  brow-lwattiig  tACiics  which  migtit  logically,  but  in  the  writpr'a 
opinion  never  wist-ly,  bt'^  utilixwl  to  coii\-ict  an  obvious  malingerer.  On  the 
eontrary,  it  calls  for  the  use  of  tart  in  the  efFcrt,  not  to  arnue,  hut  by  the 
oinpioyment  of  established  methods  of  encoiirageniont  and  suggHition  to 
efface  an  ohs(\<wion  and  thewtiy  awaken  hope.  .\s  illustrating  the  ab«enc* 
of  hai-shnesfi  in  the  rationale  of  t.i-eAt.fnont,  a  fiitigle  inj+tanw  may  suffioe: — 
to  a  patient  tested  by  Ivombard's  or  Gaalt's  method  a  positive  reaction  to 
either  of  tliew  tests  ih  prwetiled  not  as  evidenee  that  he  has  deceived  him- 
self and  liis  pli>-!5icians,  but  a-t  au  eiicouraiEing  suzn  of  an  intact  percepti^-e 
morhanism,^ — a  fortunate  fact  upon  which  both  lie  and  his  ph^iiician  may 
baa?  their  hope  of  ultimate  iiiipi-ovemeiil  or  reeoven'. 

Stress  is  laid  on  the  faet  that  routine  use  of  ordinar.-  local  methods  of 
trealnionl,  cy.,  infiatio'i,  etc.,  is  unwise  for  the  double  reanun  that  (a)  they 
may  do  harm  and  <b)  lack  of  favorable  results  appreciable  to  the  patient 
may  re-act  unfavorably  u[K>n  him. 

Occasional  u»*  of  certain  auditory  exercises,  care  being  taken  to  select 
sounds  he  is  known  to  hear  with  comparative  ease,  is  advised,  not  for  any 
cxptJcted  influence  on  his  actual  hearing  |)owcr,  but  for  their  influeiio,^  upoD 
hi«  morale,  and  with  a  view  to  stimidating  his  irill  to  hear. 

Li  eoncltifiion  the  writer  wishes  to  Acknowledge  his  iiulebtednoss  lo  the 
admirable  and  interesting  txx>k,  War  Otitis  ami  War  DeafneJin,  by  Doctore 
Rdurgeuis  and  Sounlille,  wliieh  liiis  supplied  most  of  the  materiul  for  this 
chapter.  If  fnxiuc'iit  r<.'ferences  lo  it  have  Iwen  aljsent  from  liis  pages,  that 
omission  has  been  solely  in  the  interest  of  brei.'ity,  and  with  ^ii.i  inchtsive 
statement  in  mind. 

For  the  eon\-enienee  of  readers,  we  append  below  a  short  list  of  papers 
bearing  upon  the  subject  matter  which  we  have  attempted  in  this  chapter 
briefly  to  oTitline. 

1.  L'organe  de  I'audttion,  |M>n<lant  le  guerre:  Ijibyrinthisme.  examen 
foncliomiel.  Prof.  K,  J.  Moure  el  P.  Pietri.  Archives  de  M^icine  et  de 
pharraacie  inililaircs.     Vol.  65,  Pp.  ,S0a-K37. 

2.'  L'organe  de  I'amUtion  jiendant  le  guerre:  Le  sourd  cerebral.  Tcia- 
gfiratetir,  le  simitlnteur.  Prof,  K.  ,1.  Moure  et  P.  Pietri.  Ueviie  de  laryn- 
gologpe,  d'otologie  et  de  rhinoloci.  Vol.  38.  Pp.  185-208. 

'^.  Recherches  exp<^iimentales  et  hi.<lJ5lt>gique.<(  sur  la  commotion  de* 
labj-rinthes.  Prof.  I*i-eua»l  et  ie  Dr.  A.  Cast^jx.  Abslracled  in  Kcvue  de 
Laryn.etc.    Vol.  38.  P.  427/ 

4.  Paral>*aie8  faciales  de  la  guerre.  Prof.  E.  J.  Moure;  Prorae  MeificBlB^ 
April  13.  1910. 

5.  Blessurefiduennduit  andittf  pxtome.  Dr.J.  Rozier.  Rcvuo  de  lAryng., 
d'otol.  et  de  Itliin.,  vol.  :i8,  Pp.  3til-:m:    HH4^(X). 

fi.  Etude  «ur  Ics  traumatismes  do  Tappareil  auditif.  Dr.  H.  Aljrand. 
Rovue  de  Laryn.  etc  vol.  38.  Pp.  433-447.   457-467. 
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7.  Morbid  Anatomy  of  War  Injuries  of  the  Ear:  Drs.  J.  S.  and  John 
Fraaer,  Journal  of  Laryngology,  Otology  and  Rhinology.  Pp.  340-353. 
369-385. 

8.  War  Deafness  with  Special  Reference  to  the  Value  of  the  Vestibular 
Tests:  Drs.  P.  McBride  and  A.  L.  Turner:  Lancet,  July  20,  1918. 

9.  Effects  of  High  Explosives  on  the  Ear:  J.  Gordon  Wilson,  British 
Medical  Journal,  Mar.  17,  1917. 

10.  Further  Report  on  the  Effects  of  High  Explosives  on  the  Ear: 
J.  Gordon  Wilson;    British  Medical  Journal.    May  5,  1917. 

11.  Effects  of  High  Explosives  on  the  Ear:  J.  Gordon  Wilson,  N.  Y. 
Medical  Journal,  February  23,  1918. 


CHAPTEH  XXIII. 


SALVARSAN  IN  THE  THEATHENT  OF  AURAL  DrSEASB.      AUDI 
NERVE  LUmONS  OCCASIONALLY  tXJLLOWINO 
ITS  USE. 

BrPHiUTic  lesions  of  the  middle  ear  are  in  many  oases  mare  diCBcult 
of  accurate  diagnosis  than  in  any  other  part  of  the  body.  It  is  eWdent 
that  a  specific  ulcer  at  the  pharyngeal  nmiith  of  the  tube  nmy  spread 
through  the  canal  to  the  tympanum.  If  a  »yphiUtic  ulcer  within  the  t.N-m* 
panuin  spreads  outward  through  ihe  external  auditory  canal,  there  may 
reeult  a  destruction  of  tissue  so  characteristic  as  to  suggest  per  se  the  etk>- 
logic  bnais  of  the  lesion.  Frt-qucntly,  however,  such  extension  docs  not 
take  place,  the  lesion  remainiiin  confined  within  the  tympanic  spaees  ood 
assuming  early  the  character  of  a  chronic  middle-car  inippuratinn  of 
offensive  and  mmt  intraetabh;  type.  If  the  pliy^ician  has  faile<I  to  ubtaio 
a  history  of  8>'philitic  infection  and  his  suspicion  has  not  been  aroused 
by  other  inanifestatiuns  of  the  disea.'^e,  he  may  remain  in  ignorance  of  the 
character  of  the  aural  lesion.  And  yet  the  u.<<elessness  in  such  a  ca^e  of 
ftny  form  of  local  treatment  which  ia  not  combined  with  constitutional 
remedies  must  be  obvious.  The  writer  is  inclined  to  believe  that  such 
negligence  is  not  so  rare  as  it  should  be. 

As  the  tympanum,  and  in  fact  any  part  of  the  soundH^onduodng 
apparatus,  may  be  attacked  by  the  syphilitic  virus,  ro  also,  though  with 
leas  frequency,  the  auditory  labyrinths  or  auditory  nerves  may  beoume 
involved. 

There  is  no  question  that  the  introduction  of  salvaraan  has  resulted 
in  a  world-wide  renewal  of  interest  in  the  study  of  syphilis  in  all  it«  varioui 
phases.  This  has  led  not  only  to  the  estJihli.-ihment  of  e<^rtain  facta  in 
regard  to  the  influence  and  value  of  the  drug  in  question,  but  also  to  a  clearer 
knowledge  of  many  phases  of  the  disease  it-^elf.  For  example,  the  analysis 
of  a  lart^e  series  uf  cases  compiled  from  the  clinical  records  of  institutions  in 
various  parts  uf  the  world  has  thrown  a  stronger  light  than  hai*  ever  before 
been  shed  upon  the  cranial-nerve  leaions  occasionaUy  resxdting  from 
syphilis.  Seen  thus  in  the  aggregate,  the  numl>er  of  such  nerve  lesioal 
has  reached  a  total  sufficiently  large  to  he  imprejwive.  Under  this  atim- 
ulus  for  further  inve,»<tigati(ni,  it  is  prolmlilo  that  in  many  cases  cranial 
nerve  disease  has  been  observed  and  duly  chroniclwl  which  formerly  tnigbl 
have  escaped  notice,  ur  at  least  might  not  have  l)een  recorded. 

It  has  been  found  that  certain  cii.<e»  of  fyphili^  treated  by  salvarsiin 
have  developed  cranial-nerve  lesions,  and  that,  of  the  nerves  involved, 
the  eighth  pair  has  been  more  frequently  attacked  than  any  of  the  others. 
It  has  been  stated  further  that  under  treatment  by  arsenobenzol  ("606") 
a  larger  numlwr  of  cranial-nerve  legions  ha^'e  occurred  during  the  early 
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es  of  s>*phili9  than  would  appear  from  PBrlier  records  to  have  resulted 
fnini  the  older  iiictliod*!  of  trt'atnient.  ArguiiiK  from  thent'  premises,  it 
has  l^een  a«sumc(l  by  some  observers  that  tlie  drug  itself,  rather  than  the 
Bvphilitic  virus,  has  been  responsible  for  the  lesions  of  the  optic  and  audi- 
tory nerves  occurrinR  during  the  early  stage  of  the  disease.  Logical  as  this 
detluction  would  at  first  w'cm,  it  is  one  to  which  the  facts,  as  the>'  accumu- 
late, seem  less  and  lc-«s  definitely  to  point. 

CaANIAL-NERVB    LkSIONS    FOLLOWrNO     TBB     UsE    OF    SaLVARSAN. — 

J.  Benario'  (Fratikfort-am-Main)  hiw  collectetl  from  the  lil«riiture  14.000 
cases  of  syphilis  treated  by  KaJvarsau,  which  he  investigated  with  special 
reference  to  the  frequency  and  type  of  craninl-nerve  involvement.  The 
results  of  his  analysts,  which  are  both  interesting  and  instructive,  may  be 
stated  as  follows: 

In  the  14, 000  cases  the  use  of  salvarsan  was  followed  by  severe  dis- 
turbance of  one  or  other  of  the  cranial  nerves  in  126  cases,  or  1  in  every 
1 1 1  cnses.  Of  ihcsf  cranial-nerv'e  lesionm  the  auditory  nerve  wat"  most  fre- 
quently involved  [occurring  iu  G2  ca*es),  while  the  optic  nerve  (41  cayes) 
came  next  in  vulnerability. 

Comparing  the  total  number  of  auditory-nerve  lesions  following  sal- 
vaman  injections  (fi2  caNPs)  with  the  total  number  of  ease^  of  salvarsan 
administration  anal}zed  by  Benario  (I4,(HM)  eacw),  we  fi.nd  that  the 
aiiditory  nerve  was  involved  onee  in  every  22(i  cases  treated.  This  per- 
centaKe,  if  .<fub9tHn1iat»l  by  further  obKervatiuas,  is  so  small  that  it  should 
not  be  allowed  to  weigh  heavily  againwt  the  enormous  advantages  which 
the  drug  in  other  respects  seems  to  possess  over  the  older  remedies. 

Pursuing  his  analysis  yet  further.  Benario  found  that  of  the  126  cases 
of  eranial-nervR  lesions  following  salvarsan,  118  orrnrred  in  rase-s  lrejite<l 
during  the  primary  and  early  secondary'  stages,  and  only  8  in  cattes  treated 
during  the  tertiary  stage. 

Of  tlie  62  ca.ses  of  au<iitorj'-nerve  disease,  11  were  accompanied  \jy 
syphilitic  involvement  of  other  nerves.  This  leaves  51  cases  in  which  the 
auditor^'  nerves  bore  the  brunt  of  the  attack.  Of  these  51  cases,  the  coch- 
lear branch  alone  was  involved  in  29,  the  vestibular  branch  alone  in  5, 
an<l  both  branches  in  17  cases. 

In  the  120  eases  rcporttsl  upon,  evidences  of  a  nerve  lesion  occurred 
in  96  per  cent,  of  cases  within  4  months  from  the  administration  of  sal- 
varsan, and  40  per  cent,  during  the  second  month. 

Ehrlicli's  explanation  or  theory  in  regard  to  tlie  causation  of  the«e 
lesions  is  that  they  are  due  to  the  administration  of  salvarsan  in  insuffi- 
cient doses, — i.e.,  (fuses  which  havelx-en  large  enough  to  control  the  general 
manifestations  of  the  disea.'M',  but  which  have  failed  to  de\'itali»c  certain 
isolates]  groups  of  spirochictffi  lodged  in  the  cranial-nerve  sheaths;  and  that 
the  activity  of  these  neglt^ted  spirochieta^  gave  rise  to  a  perineuritis. 

'Benario:  Zur  Slutialik  utiil  Thirapii.- dvr  Ncururcxidivo  uoier  Balvftrmmbuhoad- 
lung,  MiiDrb.  mod.  Wocb.,  vol.  oH,  Nq.  14,  p.  7il2. 
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Benario,  Desneux,  and  Dujardin  all  accept  the  conclusion  of  Ehrlich 
that  these  nen'e  lesions  are  properly  to  be  regarded  as  resulting  from  the 
syphilitic  poison,  and  not  directly  from  the  salvarsan  administered.  To 
the  support  of  this  view  Benario  brings  the  following  facts : 

1.  The  long  interval  frequently  intervening  between  the  injection  of 
salvarsan  and  the  manifestation  of  cranial-nerve  involvement. 

2.  The  nature  of  the  pathological  process  itself,  which,  as  is  particu- 
larly evident  in  the  lesions  of  the  optic  nerve,  exhibits  the  characteristic 
features  of  an  irritative  or  inflammatory  lesion  (Schantz,  Tobias),  rather 
than  those  of  nerve  atrophy,  which  is  the  lesion  usually  observed  as  a 
result  of  poisoning  by  other  arsenical  preparations. 

3.  That  the  disease  (i.e.,  nerve  lesion)  occurs  almost  exclusively  dur- 
ing a  fixed  period  of  the  disease. 

4.  That,  so  far  as  is  yet  known,  such  nerve  lesions  are  not  observed 
in  lUseases  non-syphilitic  in  origin,  following  treatment  by  salvarsan. 

5.  The  curability  of  such  nerve  lesions  by  antisyphilitic  remedies, 
and  particularly  by  salvarsan  injections. 

6.  That  such  nerve  lesions  have  usually  followed  the  administration 
ol  small  doses  of  salvarsan. 

7.  That  exactly  the  same  manifestations  have  occurred  under  treat- 
ment by  mercury. 

Benario  believes  that  the  exciting  cause  is  in  certain  cases  to  be  found 
bqI  in  the  chemical  action  of  the  drug,  but  rather  in  failure  to  maintain 
v'OBaplete  sterility  (i.e.,  employment  of  a  solution  not  wholly  sterile). 

IV.  Duel,  of  New  York,  who  carefully  reviewed  the  literature  of  the 
subjwt  up  to  1911,  contributed  to  the  volume  of  "Progressive  Medicine" 
for  that  year  a  sliort  but  instructive  r&sumi  of  the  work  so  far  accomplished. 
.\s  u>  the  detUiction-s  to  be  drawn  therefrom,  Duel  l)elieves,  w^ith  the  authors 
iibuvc  citttl,  that  the  auditory-nerve  lesions  following  the  administration  of 
■■(>CH>"  are  usually  to  be  interpreted  as  manifestations  of  the  disease,  and 
uyt  «is  awidents  resulting  from  the  injections  of  arsenobenzol. 

V'*  (.vutrasthig  with  the  above  conclusions,  the  views  of  Prof.  Alex- 
luult'i.'  W"  Vienna,  are  of  interest.  Alexander's  contribution  to  the  subject 
i>  lut-H-vi  utH>n  H  careful  clinical  study  of  cases  referred  for  aural  examination 
tiviu  the  t.U'riuatological  clinics  of  the  Vienna  General  Hospital  and  the 
V  n-uuii  IViycUnic  Hospital  prior  to  1910.  During  this  time  he  had  ob- 
-v-i  \»\l  6ii  i.-*se(!  *>f  syphilitic  disease  of  the  ear.  Only  9  of  these  had  been 
lUviuluijiWt'  vases  of  syphilitic  involvement  of  the  auditory  nerve  occurring 
Ilk  \\\v  oiuK  stHgi-s  of  syphilis.  Of  these  9  cases,  4  were  of  very  slight  and 
umuvu-uL  iuvv»lven\ciit,  all  symptoms  rapidly  di.sappearing  under  mercurial 
iu,\tu»vul.  niis  left  therefore  only  5  cases  of  serious  s\-philitic  involve- 
ujyiH  .'1  iho  .**uditory  nerve  occurring  in  the  early  stages  of  thediseasc 
,hi.  .1.^  A  ikihkI  \>i  six  years.    Yet  Prof.  Finger  had  seen  3  such  cases  wthin 


\A.vWvi     tX^uNc  Kffects  upon  the  Auditory  Labyrinth  of  the  Ehrlich-Hata 
i"M-  .->.  V'-uwtov*  ».Hylv>(sy,  vol.  XX,  No.  2,  pp.  441-9. 
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leriod  of  six  muntlis.  The  3  cases  of  Prof,  Finger  had  been  of  pationta 
treated  by  salvarsan.  The  5  cases  of  Alexander  were  of  patients  treated 
by  the  older  method, — i.f.,  mcmma]  miinrttons,  etc.  Alexander,  there- 
fore, concludes  that  the  incrcajicd  frequeney  of  aut lit »ry -nerve  iiivolvcment 
as  shown  in  Finger's  cases  is  in  some  way  related  etiologicftlly  to  the  use 
of  salvarsati.  Referring  to  the  previous  literature,  Alexander  calls  atten- 
tion to  the  Kreot  rarity  of  syphilitic  disease  of  tlie  autlilory  nerve  during 
the  early  stages  of  the  disease  prior  in  the  iutroduetion  of  sutvarsan. 

Summing  up  his  personal  deductions,  Alexander  believes  (1)  that, 
when  acute  or  chronic  disease  of  the  auditory  nerve  or  labyrinth  is  present 
in  the  early  stagra  of  sypliills, — whether  the  auditory-nerve  lesion  be 
8>*philitic  or  non-sj-philitic. — salvarsan  is  a  dangerous  drug  and  should 
not  Iw  iidininiBtered;  (2)  that  iti  the  tertiary  stage  of  sjiihilia  or  chronic  or 
latent  syphiHa,  the  occurrence  of  an  acute  alTectiou  of  the  auditory  ner%-e 
should  be  regarded  as  a  contra-indication  to  the  use  of  salvarsan;  (3)  on 
tlie  other  hand,  there  are  a  lurgo  number  of  cases  of  chronic  syphililio 
involvement  of  the  audit.or>'  nerve  and  chronic  laliyrinthitis  romplioat- 
ing  ehronic  syplulis  in  which  he  rcgarda  salvarsan  a»  a  safe  and  valuable 
remedy. 

Tlie  alxjve  conclusions  are  of  interest  and  are  worthy  of  careful  con- 
sideration. They  can,  not,  however,  \>e  acceptwl  a*t  reliable  guides  to 
treatment,  for  the  reason  that  the  interpretation  of  clinical  facts,  upoa 
which  they  are  based,  is  open  to  question. 

For  example,  Alexander's  views  are  batted  upon  hLi  belief  that  the 
occurrence  of  cranial-nerve  lesions  during  the  eiuly  stages  of  syphilis  is 
a  development  d.iting  chiefiy  from  the  introduction  of  salvarsan.  Kven 
ehouid  tliis  fact  \w-  susceptible  of  proof, — whicli  apparently  it  is  not, — 
furth*?r  investigation  wouhl  still  be  necessary  in  order  to  determine  whether 
the  increased  fre(|uency  of  such  "  neiiro-rocurrences  "  is  due  to  the  chemical 
action  of  the  drug  itself  or  to  some  factor  depending  upon  a  faulty  method 
of  administration. 

Bcnario'  has  analyzed  29  cases  of  craidal-nerve  lesion  in  syphilis 
treated  by  injections  of  mercury.  Ten  of  these  wcro  lesions  of  the  auditory 
nerves,  in  alt  of  wtiicli  the  evidences  of  nerve  involvement  followed  the 
mercurial  injections.  Of  this  scries  of  10  cases,  in  8  the  deafness  following 
mercurial  injections  was  relieved  by  itijectioiis  of  salvarsan.  The  restora- 
tion of  function  following  salvarsaji  injections  was  partial!  in  two  cases, 
complete  in  six  cases.  In  one  case  the  symptoms  of  auditory-nerve  in- 
volvement disappeared  under  further  mercurial  treatment.  In  the  remain- 
ing case  the  dcifncss  following  treatment  by  mercurial  injections  wjls  not 
relieved  by  subse(pierit  injections  of  arsenolienzol.  It  would  sw^m,  thcn*- 
fore,  that  cases  of  syphilis  treated  by  injections  of  mercury  and  cases 
treated  by  injections  of  .salvarsan  are  alike  subject  to  cranial-nerve  lesions. 


'Bensrio:  Ucbw  Byphililincfie  Npiiroreiidivw  in  Ix-sondwe  aolobe  nach  Qurclcstl* 
berbcbandlung,  Munch.  inHl.  Woch.,  toI.  58,  No.  1,  p.  20. 
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Fordycc  believes  that,  when  in  any  considerable  series  of  case*  treated 
by  saivarsan  the  number  of  pranial-iierve  lesions  reaches  an  unusuallr 
high  percentage,  the  possibility  of  a  faulty  tcehnic  should  be  coiuidcct<d. 
In  support  of  this  view,  he  culls  attention  to  the  fart  that  these  nen'e' 
lesions  were  far  more  eoranioii  during  the  earlier  experiences  with  the  drug, 
— i.e.,  before  the  importance  of  using  only  freshly  prepared  solutions. 
made  with  frewlily  distilliMl  wnter,  was  approciateil,  and  during  the  time 
when  the  drug  was  administered  in  doses  now  generally  recognised  as 
having  l>eeu  insufficient. 

Heferring  to  Professor  Finger's  report  as  to  the  frequency  of  cranial- 
nerve  lesio!is  follo'wing  the  administration  of  aalvarsan,  a  comparison  of 
his  reported  ratio  with  that  of  others,  cited  below,  furnishes  food  f« 
thought : 


Fiu|{f>r,  Vif-nnK  ...  500  tasm;  cnuiiftl-norvtt  leaons^  44 

Wpchflclmann,  IVrlin   2800  coses;  eritnial-norve  leaiotu^  10 

Aniiiig,  HamhurK   .     .,...» 1000  casCR;  r.ramiil-nrr%-e  Inrions,    2 

Sclirvitier,  I Iciiii-lbtTg 106O  cues;  (.TiLnml'iivr^c  Ktauiis,    1 

Fortlyci-,  Nt'w  ^'ork ,   800  i'smt's;  criitiiul-ner^'c  lesioos,    1 


* 


In  the  light  ut  Yakimours  experiment:^,  proving  that  sulvarsan  mIu- 
tions  may  carry  active  pathogenic  bacteria,  and  Ehrlich's  warning  as  lo 
the  necessity  of  using  only  fresh  solutions  of  the  drug  made  with  freshly 
distilled  water,  so  disproportiomttely  large  a  percentage  of  cnmial-nerNt 
lesions  as  are  reported  by  Professor  Finger,  forces  one  to  consider  the  pos- 
sibility of  some  error  either  in  his  method  of  preparing  the  solution  <x  in 
the  method  of  its  ndministnitinn. 

Tke  Use  of  Saivarsan. — The  most  optimistic  view  at  any  time  held  i6 
to  the  possibilities  of  salvarsan  was  that  by  it-s  use  we  might  in  favorable 
casfts  bo  alile  to  destroy  all  the  spirocli^Ue  in  the  infected  subject  by  & 
single  dose.  To  render  this  possible,  even  in  the  most  favorable  phase  of 
the  diwjise,  it  is  necc^wary  that  tlie  drug  be  administered  in  large  dons 
anil  intriivem)u.'*ly.  Small  doses,  failing  to  <levita!ize  all  the  germs,  do  not 
terminate  the  disease,  and,  therefore,  pave  the  way  for  recurrence  of 
s>-mptoms.  Interstitial  injections  are  so  slowly  absorbed  that  the  full 
strength  of  the  dose  does  not  impress  the  orgatusm  at  the  same  moment. 
the  gradual  absorption  not  only  preventing  the  simultaneous  neutraliia- 
tJon  of  all  the  spirochset^e  in  the  body,  but  having  the  further  disadvantage 
that  it  allows  time  for  the  gradual  development  of  immunity  on  the  port 
of  those  spirochietiB  which  escape  the  early  influence  of  the  drug,  so  tb«t 
subsequent  doses,  even  though  large,  am  less  effective  in  eliminating  the 
disease. 

While  complete  elimination  of  the  poison  as  the  result  of  a  single  dose 
remains  a  ]>of*sil)iltty,  this  happy  result  is  so  seldom  attained  that  we  have 
learned  througli  experience  a  more  rational  use  of  the  reraeiiy.  Since  th« 
so-called  intensive  jflan  of  treatment  has  been  introduced,  and  [wirticu- 
larly  since  the  wisdom  of  comhiniiig  the  use  of  salvarsim  with  tliat  of 
mercury  has  gained  recognition,  tlio  results  have  been  far  more  sattsfactoiy. 
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Ab  to  the  practical  applitration  of  solvarsan  to  the  cure  of  syphilis, 
a  condensed  statement  of  some  of  the  conclusions  of  Dr.  John  A.  Fordyce, 
than  wliom  probably  no  man  in  AiiMTica  ha*;  had  a  larger  experience, 
should  be  of  value.  His  plan  of  administration  is  to  give  first  what  he 
now  regards  aa  a  moderate  dose, — i.e.,  gm.  0.3  to  a  woman  or  gra.  0.4  to 
a  man, — to  test  the  patient's  tolerance  of.  or  idiosynt-rasy  against,  the 
drug.  No  conlm-iniiications  arising,  this  is  followeti  within  one  week  by 
a  second  injection  of  gm.  0.4  or  gm.  0.5.  according  to  sex.  It  is  generally 
advisable  in  early  cases  of  the  infection,  if  no  contra-indications  are  present, 
to  give  from  five  to  six  injectiunB  of  salvarsan  at  weekly  intervals  followed 
by  a  course  of  mercurial  injections  or  inunctions.  If,  after  a  montii  or 
ax  weeks  of  rest,  the  Wassermann  reaction  continues  positive  the  some 
procedure  may  be  repeated. 

Summing  up  his  observations  of  therapeutic  results,  Fordyce  says: 
"Since  the  adoption  of  an  intenaive  and  combined  plan  of  treatment,  I 
bave  noted  no  relapses  whatever  in  about  200  patient*  treated  in  the  early 
stage  of  syphilis." 

Ag-W-lhc  cranial-nerve  lesions  following  the  administration  of  salvar- 
san,  Fordyce  statcH  that  in  a  series  of  between  SQO  nml  {M]|Q  cases  there  has 
deveIope<l  not  a  single  lesion  of  the  auditory  nerve  and  only  .auji^of  the 
optic  nerve.  In  this  case  unilateral  optic  neuritis  occurred  in  the  early 
secondary  stage,  and  six  weeks  after  the  administration  of  salvarsan. 

As  to  the  curative  influence  of  salvarsan  upon  pre-existing  lesions  of 
the  optic  nprvr,  Fortlyoe  states  his  belief  that  it  neither  cures  nor  acceler- 
ates optic  atrophy,  but  that  it  does  exert  a  distinctly  favorable  influence 
U|M)n  optic  neuritis  coming  on  dtirinij  the  carltj  period  of  syphilis.  If  this 
oiwervatiou  is  correct,  there  is  no  apparent  reason  why  the  aanie  may  not 
be  true  of  lesions  of  the  auditory  nerve. 

The  great  importance  of  carefully  sifting  the  facts,  and  pving  to  con- 
tnidictory  thcorirs  tlicir  proper  values,  is  made  clear  by  a  compariion  of 
the  following  views;  Alexander, of  Vie-nna,fntm  hia  observations  of  aural 
lesions  following  the  administration  of  salvarsan,  concludes  that  salvarsan 
shoukl  not  Im*  given  in  the  etirly  stages  of  syphilis  in  the  prf.t«.>nce  of  a  laby- 
rinthine di.«order  of  any  grade  or  tyr>e.  Fordyce,  from  his  obser\'ation  of 
the  influence  of  the  drug  in  clearing  the  system  of  the  sypliilitic  jHiison, 
states  bis  belief  that  it  is  in  the  early  stages  of  the  dise:ise  that  the  drug 
in  most  .lurely  curative.  Shall  we  deprive  the  patient  of  the  advantiiges 
of  salvarsan  during  the  jitage  of  the  disease  presumably  most  susceptible 
to  its  influence  on  account  of  a  doubtful  hypothesis  that  its  a-w;  predi.-*- 
poses  the  jmtient  to  syphilitic  involvement  of  one  or  more  of  the  cranial 
nerves? 
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VACX:iNE    THER.VPV     IN     THE     TREATMENT     OF     APRAL     DISFJ^SE: 
Al'TOGENOlTR  VACaNES;    BACTERICtDAI,  SERA 

That  Benirn  treatawnt  in  some  form  ttHlI  continue  to  play  an  important 
r6le  in  thr  control  of  dif*eai*.  thvn:  can  Ik>  no  tloubl.  While  ila  firld  of  uaeful- 
nees  in  certain  forms  of  auial  diseaw  ha*<  been  made  the  subject  of  many 
iDtercstinjc  papers,  it  caDnot.  be  said  that  the  clinieal  cotperienccs  of  different 
investigatorM  or  iu  <iifferpnt  institutions  have  been  auffiriently  iinifomi  to 
bring  universal  i-ecoRnition  of  itjt  value.  There  is  need  of  further  inveeti- 
aation  in  order  to  cfctennine  more  definitely  its  field  of  usefulness  and  its 
lintitations. 

In  venturiiiK  to  touch  upon  this  important  subject  the  author  will 
not  attempt  more  than  to  state  liriefly  the  rationale  of  the  remedie*  uiidtT 
consideration,  and  to  imlicate  certain  types  of  aural  disease  to  the  rdief 
of  which  the>'  have  seemed  to  contributo. 

pRBUMiNAHY  Rbmahks. — In  the  first  place,  it  rau«t  be  rememboed 
that  the  pnciuuoeot'ci,  streptococci,  staphyloeoeei,  and  other  genus  usually 
Associated  with  aural  suppuration  are  of  the  class  of  bacteria  which  haw 
the  pro|K<rty  of  elaliorating  within  themselves  certain  toxic  substances 
known  as  endotoxins.  The  endotoxins  of  this  class  of  bacteria  are  not 
yielded  readily  to  the  cireuIatinR  fluids  of  the  liody,  l>eing  set  free  only 
with  the  death  or  approachiiiR  dissolution  of  the  parent  micro-organi^m- 
E^h  particular  germ  produpps  only  lis  own  speciBc  endoto)dn.  which 
differs  from  all  the  olhera,  and  is  neutraliced  only  hy  antibodies  called  into 
beiuK  by  the  parent  germ.  This  is  an  important  fact  I>canng  partieul&rty 
upon  the  therapeutic  value  of  autogenous  vaccines,  and  upon  the  frequcnl 
worthU'ssness  of  stock  vaccines. 

The  bacteria  of  aural  suppuration  do  not,  then,  elal)orat«  an  muily 
aoluhle  toxin  which  rtnches  the  eirculatinK  fluids  during  tiieir  period  of 
life;  and  they  exert  their  morbid  influences  chiefly  in  two  ways, — vul, 
(I)  by  the  irritnlion  caused  by  their  physical  presence  wiiJiin  the  tiflttMi; 
aud  (2)  by  the  systemic  diKturbann*  caused  by  the  circulation  in  th*  blood 
of  th«  endotoxins  which  are  set  free  by  the  death  of  eacli  suceevding  art 
of  bacteria. 

Before  considering  the  remedies  at  our  dis|)08al,  let  us  recidl  briefly 
some  of  Nature's  wea{K>ns  of  defence  agnin.tt  i^uch  bacterial  invaaiau,— 
vie.,  the  phagocytes,  opsonins,  and  antilxKlies. 

I.  The  lfncocyiea—<ir,  as  they  are  commonly  called  in  their  r^tioo 

to  the  control  of  disease,  the  ptuigoq/tes^lmve  llie  power  of  actually  de- 

slruyJDR  pathoiienic   bacti.Tia.     Under  comlitions  of  normal   ra-istaaott 

the  <levelopnicut  of  a  suppurative  Icaioo  in  any  part  of  the  Iwdy  ia  foUomd 
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ijy  a  migration  of  leupocytris  to  the  part  BJid,  if  the  lesion  is  of  miflicient 

spvcrity  to  tiireatcn  Bystcmic  difiturbanKO,  by  an  increase  in  their  total 

I  number  circulatinR  in  the  bloorl.    Any  increase  in  the  number  or  virulence 
of  tiie  invading  gertiitt  is  atTompmiied  or  foUowetl  by  an  increase  in  the 
number  of  leucocyte*,  and  particularly  of  the  polymorphonuclear  cells. 
If,  however,  the  bacteria  Rain  the  a'^cemlency,  the  continued  call  fur  re- 
inforcements may  exhaust  the  resources  of  the  organism,  and  we  shall 
I  have  the  spectacle  of  an  indindiial  bemniing  progressively  more  septic, 
TV'hile  examination  of  the  blood  sliuws  a  diminisliing  leueoeyte  count  and 
a  diminishing  polymorphonuclear  cell  percentage.    Theae,  of  course,  are 
generally  recogiiizHl  flinical  faclH.    The  clinical  course  of  the  disease  may, 
therefore,  be  regarded  a«  to  some  extent  a  record  of  the  chjmging  balance 
Hof  power  between  the  invading  bacteria  and  the  phagocytes. 
H        II.  Opsonins. — There   exist   normally   in   the  blood  certain  bodies, 
H^-Cfllled  opsonins,  which  can  not  themselves  destroy  the  bacteria,  but  which 
^■bftVe  the  power  of  reducing  their  ri-sistanee,  then^by  reniicring  them  vul- 
^Ki«*ble  to  the  attack  of  the  phagocj-tes.    In  this  way  they  increase  the 
effective  activity  of  the  phagocytes. 

III.  Antibodies.  —  In    any    suppurative   lesion    the   presence   of   the 
bacteria  within  the  tissues  not  only  influences  a  migrntion  of  leucocytes 
to  the  part,  but  has  also  the  effect  of  stimulating  tbq  organism  to  the  pro- 
duction of  certain  sulistancM  known  as  antibodies.     These  antibodies 
support  the  jjhagocj-tcs  in  that  they  either  destroy  or  neutralize  tiie  germ 
by    whose    presence  they    have    been    called    into    existence.     A    fact 
which    must    1%    borne    in    mind    is    that    each    pus-producing  micro- 
organism elaborates  its  own  8])ecific  endotoxin  and  excites  or  stimulates 
_  the  organism  to  the  production  of  itj!  ovm  specific  antibody.    In  other 
B  words,   the   antibody   called    into   being   by   any   particular   germ    will 
effectively  destroy  or  neutralize  only  that  particular  germ  and  its  .specific 
endotoxin. 
H        With  even  so  brief  a  statement  of  certain  of  Nature's  means  of  comhat- 
"  ing  infection,  we  are  Ix-tter  able  to  appreciate  man's  attempt  to  turn  ber 

Weapons  into  therapeutic  agents  under  his  control. 
B         Aittogemni^  Vnccines.—^The  vaccine  treatment  of  a  suppurative  lesion 
V  is  not  an  attempt  to  intro<lui:v  into  the  system  sutHitanccs  inimical  to  the 
bacteria,  but  rather  an  effort  to  sttmulate  the  organism  to  the  production 

■  of  antibodies  corresponding  to  the  micro-organi.sma  present.  An  autog- 
enous vaccine  is  prnpared  by  cultivating  the  bacteria  of  the  Infection  from 
pus  oiitarned  from  the  lesion.  The  ba(!t(Tia  tliu-s  eullivated  are  killed  by 
subjection  to  a  temperature  of  60*  C,  the  devitalized  bacteria  Iwing  sus- 
pended or  dissolved  in  normal  tialt  solution.  It  is  found  that  this  solution, 
injected  inters! itially,  subjects  the  patient  to  no  risk  of  further  infection, 

but  retains  the  power  of  stiinulating  the  organism  to  the  olalwiration  of 

the  corresponding  antibodies.  Nuturally,  if  we  can  incite  the  body  to  & 
production  of  antibodies  potentially  overbalancing  the  bacteria  present,  a 
practical  immunity  will  be  established. 
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If  we  are  to  make  intelligent  use  of  vaccinea  in  the  control  of  suppurn- 
tive  lc8ion»  and  to  interpret  correctly  their  rcmilts,  we  muBt  bear  in  mind 
the  following  faftn: 

1.  The  vaccine  supplies  nothine  to  the  orRanism  whexcwith  to  destroy 
the  bttoteria  present  or  to  noutrnlize  the  enikitoxins  in  the  blood.  It  in- 
cites the  ortiuuitim  to  an  increased  production  of  antibodies  and  possibly 
of  opsonins.  The  rcsultis,  mea.sured  by  clinical  chungee  for  the  better. 
can  not.  therefore,  be  otherwiwe  t haii  prwiual.  Whoever  expect'?'  immediate 
amelioration  of  symptoms  is  doomed  to  di-sappointment. 

2.  The  use  of  vaccines  actually  places  a  greater  tax  upon  the  Bystcm. 
During  the  interval,  therefore,  between  the  first  injections  of  the  s&rum 
and  the  establishment  of  an  increased  production  of  aiitilxxlies,  the 
condition  of  the  patient  may  seem — and,  for  the  time,  actually  be  leas 
favorable. 

3.  During  the  height  of  a  severe  acute  suppurative  lesion,  the  organ- 
ism mny  Ite  taxed  nearly  to  the  limit  of  its  resources.  Under  puch  condi- 
tions, the  UM"  uf  a  vju-ciue  niiglit  disturb  the  balance  of  power  diKastn>usIy, 
producing  such  8yt>lemic  exhaustion  as  to  leave  the  bacterial  p<ri»ons  un- 
upjMsed. 

4.  For  reasons  deducible  from  the  facts  stated  in  the  foregQins  para- 
graph, the  use  of  a  vacnine  in  cases  of  profnimd  aeps'm — i.e.,  in  which  the 
puwere  of  resistimee  are  already  exhau»ttKi — may  further  deplete  the 
paiieJit's  vitality,  with  di.sastrous  eorsequonces. 

Autit^mmx  fergiis  "Slock"  Vaccines. — The  preparation  of  an  autog- 
enous vaccine  rejjresents  a  .tscjentific  attempt  to  isolate  from  the  funta 
causing  the  infection  that  part  of  it  which  .simulates  the  organism  to  tbe 
production  of  the  appropnate  antibodies.  Its  use  i.*,  therefore,  an  appti- 
cation  of  the  principle  of  cause  and  effect. 

The  stuck  vaccine  is  a  similar  preparation  from  some  typical  patho- 
Bcnic  bacterium,— ^-.ff.,  a  streptococcus  or  ataphylocttccuB, — or  from  several 
strains  of  bacteria  Ix'loiiging  to  the  same  general  type.  Its  employment 
ignores  the  inijiortanl  (act  that  germs  of  the  -tame  general  type  may  diffrr 
materially  in  virulence  and  probably  in  other  charBctcriHtic*!,  that  tliey 
elnUirate  endotoxins  of  different  toxicity  and  call  into  being  aiitibotlie* 
exliibiting  like  variation.  If  we  oilniit  as  a  working  hyixjthe^is  that  the 
antilxMhcs  ettlled  for  by  a  streptococcus  of  certain  grade  or  type  are  power- 
less to  df.'^troy  or  neutralize  a  strcplueoecus  of  a  diffi-n'nt  grade,  we  should 
be  at  no  loss  to  explain  the  frequent  failure  following  the  use  of  a  stock 
vaccine.  If  the  germ  from  which  the  stock  vaccine  was  prepared  happens 
in  idl  respects  to  coincide  with  the  micro-organism  causing  the  infection, 
the  result  should  be  favorable.  If  we  employ  a  stock  vaccine  made  from 
a  germ  which  is  not  coequal  or  cooperative  with  that  of  the  lesion,  ite 
employment  will  not  only  result  in  failure,  but  will  actually  deplete  tbe 
patient  by  ptacing  an  additional  tajc  upon  his  rc»ourec», — i.e.,  by  calling 
for  the  prmluctiim  of  antibodiiw  which  are  quite  ineffective  »gaiast  the 
bacU'tia  and  endotoxins  present. 
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Tho  aura!  Irsions  which  have  responded  most  favorably  i*i  trcatmpiit 

by  autogriioius  vaccines  arc  the  sul)iu:ute  and  chronic  types  of  inft-ction, 
or  those  tendinR  toward  chronicity.  Among  these  may  be  mentioned  (a) 
subacute  mippiirativt!  ntHh  nieilia, — i.*;.,  certain  cases  of  acute  purulent 
otitic  me<Ua  which,  having  passed  the  acut«  stage,  obstinately  rexitit  the 
usual  methods  of  local  treatment;  (b)  fiininmloRis  of  the  eaoa!,  the  use  of 
the  autogenous  vaccine  e-slahlisihing  an  active  immunity  which  prevents 
the  recurrences  wiiieh  are  so  characteristic  of  tlie  lesion;  (c)  probably 
some  operative  ca*es, — e.p.,  foUowinK  the  radical  operation, — in  which  a 
low  form  of  tubal  infection  delaj-s  recovery.  The  altove  lesions,  it  will  be 
recalled,  are  not  those  which  arc  likely  to  tax  to  the  limit  the  vitality  and 
reaources  of  the  orKani^m.  They  provide,  therefore,  an  i<lL'Jil  ccmditiun 
for  the  estabfishment  of  an  active  immunity,  t'orroboratin?  this  view  is 
the  fact  that  the  let>ions  mentioned  are  those  in  which  the  results  of  Ihc 
vnccine  treatment  luive  been  most  satisfaeinry. 

Bticlentn-cUii  Seru. — Tlie  use  of  bactericidal  sera — i.e.,  the  sera  of  luii- 
mals  which  have  been  immunized  against  the  bacteria  corresponding  to 
the  infection  to  be  controlled — has  not,  so  far  as  the  writer  knows,  In-en 
shown  to  have  any  mde  or  well-«leflned  field  of  usefulnpss  in  aural  disease. 
Their  value  and  place  in  iiuriU  therapy  must,  therefore,  be  considered 
disproved,  or  await  further  investigation. 
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CHAPTER  XXV. 

AURAL  DISTURBANCES  DUE  TO  DENTAL  LESIONS. 

It  is  clear  that  cases  properly  belonging  to  this  eat^ory  are  not  to  be  re- 
garded as  cases  of  aural  disease.    They  may,  therefore,  be  dealt  with  briefly. 

That  individuals  whose  hearing  is  perfect  and  whose  ears  exhibit  struc- 
turally no  abnormality  may  suffer  acutely  with  aural  symptoms,  reflexly 
induced  by  lesions  in  other  parts  of  the  body,  is  a  fact  well  known  to  aurists. 
Thus,  acute  tonsillitis  or  cancer  of  the  base  of  the  tongue  may  give  riae  to 
a  severe  grade  of  earache.  By  far  the  most  common  cause  of  reflex  otalgia, 
however,  is  dental  caries.  This  fact  is  so  generally  appreciated  by  aurists 
that  it  is  a  routine  practice  in  every  aural  clinic  to  examine  the  teeth  of 
patients  complaining  of  ear  pain  whcrae  ears  do  not  show  physical  evi- 
dences of  acute  inflammatory  disease.  Very  frequently  the  cause  of  the 
otalgia  is  clearly  seen  in  teeth,  or  roots  of  teeth,  in  advanced  stages  of 
necrosis.  In  such  cases  the  aurist  is  able  to  assure  the  patient  that  his 
suffering  is  not  the  result  of  aural  disease,  and  that  it  will  in  all  probability 
be  relieved  as  soon  as  the  carious  roots  have  been  removed  or  the  teeth 
put  in  order. 

There  are  many  cases,  however,  which  are  not  so  easily  diagnosticated 
as  the  type  above  described.  For  example,  the  patient  may  complain  <rf 
aural  pain,  the  ears'may  show  no  physical  signs  of  acute  disease,  the  throat 
may  appear  nonnal,  and  the  teeth  may  exhibit  no  evidences  of  disease 
which  the  physicijin  is  al>le  to  recognize.  In  such  a  case  one  may  consider 
tlie  possibility  of  a  neuralgic  or  rheumatic  manifestation  localized  in  the 
ear,  but  surli  a  dijignosis  should  not  be  finally  accepted  until  the  teeth 
have  l)eon  examined  by  a  competent  dentist. 

A  class  of  cases  which  until  recent  years  defied  correct  interpretation 
is  founil  in  patients  whose  aural  symptoms  are  dependent  upon  dental 
irregularities  wliich  even  tlie  dentist  miglit  fail  to  detect.  These  patients 
may  suffer  oar  pain  or  may  experience  aural  symptoms  of  less  unbearable 
type.  For  example,  some  of  the  most  perplexing  and  intractable  cases  of 
tinnitus  aiirium  are  now  known  to  be  tlie  rasult  of  dental  lesions  or  abnor- 
malities the  presence  of  which  can,  not  be  determined  except  through  the 
medium  of  a  radiogram.  I  am  inclined  to  believe,  therefore,  that  every 
obscure  functional  <listurl)ance  of  tlie  ear — i.e.,  in  which  no  rational  work- 
ing hypotliesis  can  be  arrived  at — should  he  referred  to  a  competent 
dentist  with  the  request  that  an  X-ray  picture  be  secured. 

I  am  indebted  to  Dr.  M.  I,  Sehamberg,  of  New  York,  for  the  accom- 
panying radiograms  showing  dentid  lesions  of  patients,  some  of  whom 
were  referred  to  lum  on  account  of  symptoms  referred  to  the  ear.  Fijt. 
329  shows  graphically  an  at)scess  at  the  roots  of  two  neighboring  incisor 
teeth.  In  Fig.  330  the  roots  of  a  bicuspid  tooth  are  seen  projecting  into  the 
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antrum  of  Highmore.  Fig.  331  represent*  the  lower  jaw  of  a  patient  wbo 
suffered  from  infliimmntion  of  the  alvfolar  proeess  and  gum  as  a  result  of 
the  imperfect  (partial)  eruption  of  a  wisctom  tooth.     Figs.  332  and  333 


Fia.  -139. — RkdiosruB  «bov- 
tw  abwas  ■!  toaia  ot  two  ia* 
cuor  mth. 


Fiu  310  — RadivcrHai:  roola  o<  ■  bl- 
Fiiii|>iiJ  I'Hiih  prajfctlac  into  inirom  u( 
IIighiTiiirn 


FlO.  331,  — Ilkdto|t''*i&  ■htiatiBK  iro- 
pert9(l  <t)«ni«l)  •ruptiiu  uI  «kalom 
tootJi. 


TlO.  3M.— RlMli';.(rrBm:  uo- 
•rupMiduKl  •tinorniBllj'ptBTpd 
tootb. 


Pill     J-l.l  — H«<riii?f«rii :      UDrniplmJ 
•ml  Bboutuially  iiUfcd  iiwib- 


sbow  unerupted  and  abnormally  placed  teeth.  It.  is  obviouB  that  some  of 
these  leRtons  might  be  absolutely  imi>OBsil>lc  of  diagnosis  except  through 
the  aid  of  a  radiologist. 
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The  purpose  of  this  very  short  chapter  is  to  place  propter  emphasis 
on  the  two  types  of  cases  referred  to, — viz.,  (1)  those  in  which  severe  ear- 
ache is  clearly  attributable  to  a  dental  lesion  the  presence  of  which  is 
easily  recognized;  and  (2)  those  in  which  earache  or  more  indefinite  symp- 
toms are  the  result  of  dental  abnormalities  not  determinable  by  direct 
inspection.  The  latter  are  the  more  important,  for  the  reason  that,  xmlesa 
a  correct  diagnosis  is  made  by  means  of  a  radiogram,  the  patient's  symp- 
toms are  not  likely  to  be  relieved;  and,  fiirther,  he  may  be  subjected  to  a 
prolonged  course  of  treatment  the  results  of  which  can  not  be  beneficial 
and  may  be  actually  harmful. 


CHAPTER 

DEAF-MUTISM. 

The  term  <iefif-nuitiKrn  is  i)n»iM'rly  Mpjjlifd  only  to  thn  condition  of 
individuals  wha,  l>y  rea^wn  eitluT  of  coiiKeiiilal  deafness  or  extreme  deaf- 
ni-ss  acquired  in  Ihc  first  years  of  life,  fail  to  acquire  or  reljiin  tho  power 
of  artiiTulate  speech.  AcconJiiiK  to  these  differences  of  origin,  deaf-mutism 
is  spokon  of  as  congenital  or  npciiiirni. 

Etiologv. — or  tin;  caiincw  of  congenital  deaf-tnutisin  I)ut  little  if  known 
Iwyond  certain  general  facta  relating  to  heredity.  OwioR  to  the  frt-qucnt 
Kegreeation  of  deaf-mute  children  in  schools  and  institutions  and  the 
friendtihips  there  formed,  and  Iheir  clannishness  in  adult  life,  inler- 
marriaRP  betwcfn  doaf-mutt^s  is  pxcwdlngly  common.  As  to  the  influence 
of  such  unions  in  determining  the  birth  of  congenitally  deaf  children, 
the  evidence  furnished  by  statistics  is  less  definite  than  one  would  expect 
to  find  it.  While  acquired  dimf-mutism  i«  rarely  if  ever  transmitti'd,  mar- 
riage Iwtwetrn  congenital  deaf-mutes  accentuates  an  ijiherited  tendency,  and 
the  defect  is  more  than  likely  to  reapiicar  in  one  or  more  of  the  children 
or  grandchildren.  On  thv  other  hand,  an  anaiy^io  of  the  family  bi^ 
tones  of  the  children  attf'n<ling  the  various  institutions  for  the  deaf 
and  dumb  show's  that  the  percentage  of  those  born  of  di!af-mut.i>  panmtit 
is  much  smaller  than  would  l>e  expected.  In  spite,  how<>ver,  of  certain 
apparent  cuutradictiun^,  the  evidence,  as  it  accumulates,  iHiiuts  mure 
and  more  directly  to  the  danger  of  such  unions.  Aa  an  extreme  illuvtra- 
ti(m  of  such  transmission  may  bo  mentioned  the  case  reported  by  Hart- 
niann,  in  which  a  marriage  lietween  two  congenital  deaf-mutes  result'cd  in 
the  birth  of  four  deaf-mute  daughtrers  and  one  normally  hearing  son. 
Thin,  however,  is  a  comparatively  rare  and  extreme  instance. 

Better  illustrating  the  average  frequency  of  direct  transmission  ore 
the  statistics  collecteil  l)y  Mygge,  and  analyzed  by  Mygitnl,  of  Copen- 
hagen.' Mygge  collcct4.'d  from  the  rocord«  of  different  couittrits  the 
histories  of  307  marriages  between  individuals  one  or  both  of  whom  were 
deaf-mutea,  ami  fourkd  that  of  the  children  iMjrn  to  them  22  were  congenital 
deaf-mutes, — -i.  e.,  one  deaf-mute  child  in  every  sixteenth  or  seventeenth 
marriiige.  8c|iarating  these  niarriagi-s  further  into  those  in  which  both  of 
the  contracting  ]>arlies  were  rleaf-inules  an<l  Ibuse  in  which  only  i.hne  waa 
80  afflintedj  it  was  found  that  one  deaf-mute  child  wa.s  horn  in  every  sixth 
or  seventh  marriage  between  two  congenital  deaf-mutes,  whereaa  only 
in  every  thirtieth  or  thirty-first  family  in  which  one  parent  only  M'as  a 
deaf-mute  waii  a  deaf-mute  child  among  the  offwpring.  Naturally,  taking 
all  the  childreu  born  of  these  3t>7  marriages,  the  proportion  of  deaf-mute 

'  Mygind:  Donf^muti^m,  p.  4^, 
:i6  *•' 
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children  to  thoKe  of  nominl  hearing  was  much  smaller,  the  ratio  in  thk 

seritw  hi'inp  as  1  Ici  57  or  -W, 

Many  ileaf-miitrt* — particularly  those  in  whom  the  defect  is  directty 
traceable  to  tliseiusi-i*  contriuHi'd  aflt-r  birth— art*  entirely  without  any 
history  upon  which  an  hereditary  taint  coulil  Ije  lia^ed;  and  the  int«Tnur' 
riage  of  two  such  in<iivi<hiftls  entails  litth'  if  any  risk  of  the  acquired  defect 
being  transmitted  to  the  children.    On  tlic  other  hand,  congenital  deaf- 
mutes  whose  family  trconis  inchule  the  history  of  many  deaf  ami  deaf- 
mute  mcmbcrtf,  by  intermarriage  aniume  fur  their  children  a  frightful 
risk  of  inherited  calamity.     In  other  words,  the  consensus  of  opinion 
amon^  those  who  have  investiRated  this  subject  iiiOf>t  thoroughly  ( Mygind, 
Love,  Bt'II,  Hartmann)  is  that  an  inherited  tendency  toward  deafne!«  on 
the  part  of  the  parents  carries  with  it  greater  danger  for  the  children  thaa 
would  the  severost  type  of  acquired  deafness.    According  to  this  hypothe- 
sis,—which  is  in  accord  with  the  gonernl  theory  of  here<lity,^a  marriage 
between  two  normally  hearing  individuals  in  both  of  whose  fimiilies  msnf 
deaf-mutes  had  been  born,  would  be  far  more  likely  to  produce  deaf- 
mute  children  than  would  a  union  between  two  deaf-mutes  whose  deafneeB 
had  resulted  from  postnatal  disejwe. 

In  investigating  the  family  histories  of  doaf-mut<?  children  in  Glaegow 
institutions  for  the  deaf  and  dumb,  Love  came  upon  three  families  in 
which  both  father  and  mother  were  congenitally  deaf.  .Amonj;  the  chit 
dren  born  to  these  three  unions  were  Rvc  congenital  deaf-mutes.  Hart- 
mann (quoted  by  Lnve)  in  Berlin  came  across  only  two  families  in  which 
both  parents  were  deaf-inules.  Iti  one  of  tlics^e  the  parents  were  congenital 
deaf-mutes,  and  of  five  children  born  to  ttiein  four  were  deaf-mutec  The 
Other  marriage  was  between  imiividuiils  whose  deaf-mutism  had  hoea  ac- 
quired through  disca,-e  contracted  after  birth,  and  their  children  were 
of  normal  hearing.  Here,  then,  we  have  a  rerorei  of  five  marriages  l>etwe«i 
deaf-mutiv, — four  cuiigenital  and  giving  birth  collectively  to  nine  coo- 
genital  deaf-mutes,  and  one  Ix-t.ween  victims  of  acquired  deaf-mutism  to 
whom  only  normally  hearing  ctiildrt-n  were  born. 

As  further  emphasizing  the  influence  of  heredity,  Dr.  Love  cites  the 
Forty-seventh  Report  of  the  (.'andirian  Iiit^litute.  in  which  is  given  a  record 
of  thirty-four  families  in  which  130  children  were  born,  of  which  number 
54  were  deaf.   Such  a  record  can  only  be  explained  upon  a  basis  of  heredi^. 

Helation  of  Parental  Cifimanguitiity  to  tfte  Spread  of  Deaf-mutirm,— 
There  seems  to  be  no  question  that  a  somewhat  larger  percentage  of  dtaf- 
mute  children  are  bctrn  to  marriages  between  blood  relations  tliuu  t«  mar- 
ried couples  who  have  no  blood  relationship.  Beyond  this  fact,  there  i 8 
no  evidence  that  consanguineous  marriage  l>etween  absidutely  normal 
indi\nduals  inllueiices  the  birth  of  deaf-mute  children.  And  yet  there  tt 
little  doubt  that  absolute  and  effective  prevention  of  so-called  "cousin 
marriages"  would  ten<l  in  some  degree  to  lower  the  birth-rate  of  dcal- 
niuttw.  T>r.  J.  K.  Love  has  collected  a  hirge  amount  of  interesting  fart 
bearing  upon  the  relation  of  parental  coib^aiifpiinity  to  the  spread  of  deaf- 
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mutiism,  amonK  which  may  be  mentioned  the  foJIoft-ing:  AmonR  the 
Roman  Catholics  of  Germnny  whose  church  prohibits  iiitcrmarriaKe 
between  near  bUMxl  relations,  thp  proportiiin  of  (leaf-niutes  to  the  rest  of 
the  Catholic  population  is  1  in  3000.  With  Prott^tanl*^,  by  whom  int-er- 
marriuRc  between  cousins  is  not  condemned  and  nmonR  whom  it  is  by  no 
means  uncommon,  the  proportion  is  1  to  2000;  "while  among  the  Jews, 
who  enrouniEf'  int<Tmarriag(;  between  blood  relations,  thp  deaf-mules 
are  as  I  to  4(X)"  (nutchinson). 

Among  authentic  in.itances  of  isolated  communities  in  which  int*r- 
marriii*:e  has  ilouriBhec)  is  mentioned  the  Da  Souata  slave  colony  in  tiie 
African  kinjtdom  of  Dahomoy.  where  several  generations  of  almoeit  pru- 
miscuouB  intermarriage  or  relationship  had  resulted  in  a  progeny  practi- 
cally free  from  deaf-mutism  or  physical  blemish.  An  even  more  striking 
example  is  the  island  of  St.  Kilda,  situated  far  out  in  the  Atlantic  Ocean 
went  from  the  Hebrides  Islands,  from  which  group  it  is  &»  far  distant  as 
the  latter  are  from  the  we-it  coa-st  of  Scotland.  The  people  of  this  island, 
practically  cut  off  fniin  active  a»«Kiiation  with  the  rej^t  of  the  world,  have 
int«nnarrie<l  for  centuries,  and  yet  are  free  from  deaf-muttsm  and  other 
blemishes  which  such  inbreeding  might  be  expected  to  produce. 

In  contra-ft  wilh  tlie«;  instances  is  the  account  given  by  I*rof.  Graham 
Bell  in  ISSO  of  the  hamlet  of  Chilmark  on  the  island  of  Martha's  Vineyard, 
whose  population  had  had  little  commerce  with  the  people  of  the  main- 
land, and  whose  families  had  intermftrried  for  many  generations.  Among 
its  population  were  72  congenital  dt-af-mutes. 

.apparently  the  influence  of  consanguineous  marriage  upon  the  nor- 
mality or  abnormality  of  the  children  is  dependent  uf>on  the  following 
conditions:  In  a  marriage  between  cousins,  should  each  be  physicaliy  and 
mentally  normal  and  free  from  hereditary  taint,  there  should  be  little  rea^ 
son  to  expect  other  than  normal  children;  if.  however,  there  is  in  their 
family  some  inherited  tcndfrncy  toward  a  particular  disea-^e  or  physical 
defect, — e.g.,  phthUis,  iiLsanity.  [>olydactylism,  deaf-mutism,  or  what 
not, — this  inherited  tendency  will  be  intensified  by  their  blood  relation- 
ship, and  the  danger  of  its  transmission  tu  future  generations  is  enor- 
mously increased. 

The  cattses  of  acquired  deaf-muiism.  fall  necessarily  under  two  heads, — 
viz..  lesions  attacking  the  auditory  nerve  from  the  intracranial  side  (men- 
ingitis), and  supjniralive  processes  reaching  the  labyrinth  by  way  of  the 
tympanum. 

In  the  order  of  their  frequency  as  cau.<ies  of  deaf-mutism  may  be  men- 
tioned the  following  dise-aKf«:  cerebrospinal  meningitis,  scarlatina,  mea>ilefi, 
diphtheria,  typhoid  fever,  parotitis. 

Judging  by  the  proportionate  frequency  of  these  various  causes  in 
the  cases  of  acquired  deaf-mutism  applying  for  diagnosis  and  advice  to 
the  Manhattan  Eye.  Ear.  and  Throat  Ho.-<piial  of  New  York,  there  would 
seem  to  be  no  que-stion  that  in  this  country  ^ore  cases  are  the  result  of 
cerebrospinal  meningitis  than  are  due  to  any  OTher  cause. 
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According  to  Lovo's  invcstigntions  it  would  seem  that  meninKitis 
plays  a  sraaJler  r6le  in  Scotland  and  the  British  Isles  grntrally  than  in 
this  country  or  in  Continental  Europe.  From  his  coUecttni  Btatislirs 
of  Kuropean  countries,  one  is  led  to  hf^lipve  that  ahout  one-third  of  aU 
caaes  are  due  ti)  mpnitigiiifi,  one-thini  to  scarlaUnn  and  measle*",  and 
the  remainder  to  various  diseases,  including  t>'phoid  fever,  diphtheria, 
parotitis,  etc. 

While  relinlile  st^tisticit  are  not  available  in  support  of  this  cant<'ntton. 
I  am  decidedly  of  the  opinion  that  in  New  York  at  least  one-hnlf  of  all 
cases  of  acquired  deaf-mutism  are  due  to  cerebrospinal  meningitis.  I 
base  this  belief  upon  my  personal  experience  during  the  past  ten  years  as 
ehief  of  a  large  atiral  elinic  in  which  a  nmjnrity  of  the  ca^es  brought  for 
advice  on  account  of  acquired  deaf-mutism  have  been  traceable  to  cerebro- 
spinal nieningiti.s. 

The  larger  percentage  of  cuj^vs  resulting  from  scarlatina  and  measles 
as  compared  with  those  due  to  other  infectious  diseases  is  explained  by  the 
fact — now  generally  recognized  by  those  who  have  made  a  study  of  the 
aural  compticJitions  of  the  acute  cxanthemaia^that  scarlet  fever  and 
measles  more  frequently  give  rise  to  severe  forms  of  tjinpanic  and  mastoid 
suppuration  than  do  all  other  infectious  diseases  combined. 

Parotitis  (mum(>s)  is  a  comparatively  rare  cause  of  acute  aural  disease, 
Imt  the  (KCiu^ional  le»;ions  fniui  this  cause  are  exceedingly  prone  tit  invotv» 
the  labyrinth  and  to  eventuate  in  extreme  grades  of  dcafnces — a  deafi 
which,  ns  a  rule,  is  permanent. 

Morbid  Anatomy.— But  little  is  learned  of  the  pathologic  baata  of 
deaf-mutism  from  a  study  of  living  patients.  It  is  not  always  possible  bjr 
a  physical  examination  of  the  ear  to  determine  even  whether  the  leraon  is 
of  congenital  or  acquired  origin.  Naturally,  if  it  can  be  determined  that 
the  patient  has  never  heard  or  spoken,  and  the  ears  present  no  phyncal 
abnormality,  the  inference  of  congenital  deafness  would  seem  justifiable. 
Congenital  deaf-mutes  are  not,  however,  immune  from  t>'mp.inic  diseaM, 
and  the  early  development  of  a  suppurative  lesion  has  in  many  rororded 
cases  left  the  origin  of  the  deafness  in  doubt.  Our  real  knowledge  muft, 
therefore,  deix-nd  uiwn  such  postmortem  findings  as  have  been  recorded 
and  the  inferences  which  are  ju-siifL-ible  therefrom. 

The  following  lesions  are  mentioned  as  having  been  actually  ol<srrvcd 
in  casts  of  deaf-mutism  coming  to  autop^:  (1)  Bilatend  atisencf*  o( 
the  external  auditory  meMus  (Hanmann).  It  is  known  that  this  u>ndi- 
tion  is  not  infrequently  accompanied  by  anatomical  defects  of  the  laby- 
rinth. (2)  Absence  of  the  modiolus,  lamina  spiraUs,  and  eaaentiol  stroc- 
turee  of  the  meniltranous  labyrinth  in  the  outer  {i.e.,  apical)  half  or  two- 
thirds  of  the  cochleiir  tulw*.  Several  variations  of  this  defect  were  found 
in  postmortem  examinations  upon  congenital  deaf-mutes  by  Ibecn  and 
Mackeprang.  of  Denmark.  (3)  Abnormally  narrow  internal  auditory 
meatus;  rudimentflr>'  cochlea  (Ilomer).  (4)  Complete  abdCQce  of  both 
labyrinths  and  both  auditory  ncn'cs  (Dardel).    (5)  OsBeoua  cloBuni  of 
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\    th    *^^       win^o^-s-  largo  quantity  of  otdiths  and  ooIloiH  corpusrlos  In 


^ccules   and    in   both   basilar  mombrancs   (Moos).     (0)  Bilateral 


both 

ft^^ce  of  oTganH  of  Corti  with  atrophy  of  ctKbth  nen-es  (Bnratoux).  The 
-  1  ''^cords  of  actual  iKJstniort<>ni  findings  nrv  given  in  Mygind*8  claa- 
^  f  **  ""  deaf-mutism,  which  I  aoknowlcdnc  a»  the  uourt-e  of  these 
"Ces.  Tht>sc  wishing  to  extimint'  the  origiiml  rpconls  of  thcsR  and 
,  ■. ,.  ^^'^spa  of  deaf-mutism  coming  tn  autopsy  are  referred  to  the  admirable 
miiim^ruphy  contained  in  Mygind's  book. 

.     '^6  pathologie  changes  in  cases  of  acquired  deaf-mutism  show  such 

*^n8  to  consist  chiefly  of  two  main  varieties:  (a)  Partial  or  complete 

u  st.r\n.^jyjj  of  tlie  mi'uibranous  labyrintli  duo  to  an  infective  proeces 

inviulij^g  the  lab\Tinth;  and  (b)  degenerative  change  (atrophy)  of  the 

eighth  nerves,  seeomlary  to  meningitis. 

lu  view  of  the  nature  of  the  lesions  above  outlined,  I  can  not  enhare 
I^""-  J.  Kerr  Ixive'a  optimistic  view  as  to  what  may  be  learned  of  the  pa- 
thology of  deaf-mutism  from  physical  examination  of  the  ears  of  living 
patients. 

Tkeaitwent. — Deaf-rautism  in  the  vast  majority  of  cases  Js  not  amen- 
able to  treatment.  The  only  pos-sible  exceptinns  to  this  nile  are  ftiund  in 
cases  in  which  islaiuls  of  hi'aring  persist  wliieh  by  local  Irealment  may  be 
improved  to  the  point  of  brinKi"K  tlie  patient  within  the  category  of  those 
who  may  be  taught  In  part  at  lea.st  through  the  ear.  Ordinarily,  as  soon 
a&  deaf-mutisDi  is  pO!$itively  diHguusticated,  the  child,  having  arrived  at  a 
suitable  age,  should  bi-  entrusted  to  trained  instnictors  of  the  d<'af.  In 
the  case  of  the  children  of  the  poor,  the  institution  or  school  for  the  deaf 
and  dumb  at  present  offers  the  best  opportunity.  With  the  wealthy  or 
well-to-do,  the  education  of  the  child  by  HjM'rially-trained  teachers,  away 
from  constant  association  with  other  deaf-mute.«,  probably  gives  the  little 
unfortunate  a  l>ctter  preparation  for  a  useful  and  contented  life.  The 
statement  of  Dr.  Hmlson-Makuen,  that  the  development  of  a  bearing 
mother  into  a  trained  teaeher,  acting  under  and  supplementing  the  work 
of  professional  teachers  of  the  deaf,  provides  the  ideal  environment  for  a 
deaf-mute  chihl,  eet-ms  altogether  rational.  Where  the  mother  lacks  the 
inclination  or  will-power  to  play  Um  rAle  of  love,  it  tnay  be  i  iiat  some  other 
individual  may  be  inspired  by  the  human  need  to  undertake  the  task. 
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NASOPHAKYNGEAL   ADENOIDS. 

The  so-called  iiajropban-'ngoiil  Umail  is  a  physiological  structure. 
Only  when  it.  bfconifs  unduly  nilargcd  nan  its  prcsoncc  be  looked  upon 
as  an  abnomial  or  pathological  condition. 

Normally  it  cannot  he  appreciated  by  inspection  by  reflected  light  nor 
does  it  prodtipr  jmy  apprefiahie  fiymptumsf.  Wlu-n.  however,  tlirough 
proloDged  cnKorgcmcnt  of  its  vessels  and  conwc|Uent  increase  of  its  con- 
nective tissue,  it  becomes  sufficiently  enlarged  to  produce  the  siuallest 
degree  of  obstruction  to  nasal  respiration,  it  must  be  regarded  as  an  ^ 
normal  condititm  involving  many  danger*  to  the  patient's  future  develop- 
ment and  pliysical  well-being. 

While  the  presence  of  postnasal  adenoids  is  a  condition  e*q)eeially 
charart<?riKtic  of  ehi]iilhooil,^incn!iuiirig  in  size  during  the  earlier  years, 
remaining  perhaps  stationary  from  the  eighth  or  the  tenth  year  to  puberty, 
and  tlien  gnulunlly  recedingj^this  is  by  nu  nicniw  an  invariable  w?quenoc 
of  events,  the  presi-nce  of  large  post-nasal  growths  in  adult  patients  being 
not  very  uneommtm.  It  ia  during  childhood,  however,  that  the  most 
serious  and  permanently  injurious  eSeets  of  post-nasal  olistruetion  are 
produced,  and  it  is  in  cliildhood  that  their  neglect  by  parents  or  family 
phyj^ician  is  most  dearly  paid  for  by  the  little  patient,  or,  if  pajTnent  it 
postponed,  it  hangs  over  him  to  be  met,  with  compound  interest,  as  he 
grows  older. 

PharjTigea]  adenoids  in  children  are  almost  invariably  accompanied 
by  some  degree  of  hypertrophy  of  the  fnucial  tonsils;  and.  per  amira, 
noticeable  enlargement  of  the  faucial  tonsils  is  one  of  the  moat  reliable 
indications  of  hypertrophy  of  the  lymjihoid  tissue  in  the  nasopharynx. 

Diagnosis.— -Ca.^es  in  which  the  phar>-ngeal  growth  is  of  such  hm 
and  so  situated  as  to  produce  very  gr<'at  mechanical  obstniction  to  nasal 
rcKpimtion  may  present  cliimges  of  facial  expn-ssion  so  pronounced,  char- 
acteristic, and  fnmiliar  ofi  hardly  to  require  description.  Wlien  the  child 
habitually  breat  lies  through  the  mouth,  wears  a  dull,  listless,  and  somew*baI 
vacant  expression  of  countenance,  presents  sympKariB  of  n&sal  oatarrb, 
gives  evidence  of  being  either  mentally  behind  his  fellows  or  is  hard-«f- 
hearing, — with  such  a  picture  the  physician's  mind  at  once  reverts  to  a 
nasopharyngeal  growth  as  the  mast  probable  of  underlying  causes.  Tliese 
arc  not  the  cases  invoUing  most  serious  risks  to  the  child,  for  in  the  promi- 
nence and  multiplicity  of  sj-mptoms  there  is  ample  a^urance  of  prompt 
and  ad«iuate  treatment. 

Unfortunately,  in  only  a  verj-  small  percentage  of  cases  are  such  pro- 
nounced and  unnii-st^rvkable  physical  signs  present.  In  the  great  majorit)' 
of  cases  the  growth  causes  ouly  partial  obstruction  to  nasal  respiration 
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and  is  Qccompanied  by  but  few  symptoms,  and  these  not  always  pathog- 

nomonir. 

I  sliall  not  attempt  to  give  :m  t^xtcndi-d  list  of  all  the  minor  gymptome 
and  physical  sipis  of  a.  nasophan-ngoal  growth,  but  shall  content  myself 
with  sUtting  briefly  what  are  to  me  the  reliable  and  all-sufficient  indica- 
tions of  its  presence. 

(1)  hijerentiai. — In  the  first  place,  a  child  under  eight  or  ten  years  of 
age,  with  intact  drum  membranes,  rarely  becomes  hard-of- hearing  except 
as  a  result  of  some  lesion  mechanically  interfering  with  nasal  respiration. 
Pharyngt^iU  wlcnuids  represcmt  by  far  the  commonest  obstructive  lesion 
in  children.  Barring  therefore  labyrinth  deafness,  either  congenital  or 
acquired,  impaired  ht'aring  in  children  is  u  very  strong  inferential  sign  of 
nasopharj-ngeal  obstruction. 

(2)  R^rmiitm  of  Both  Drum  MEmbranes. — Physical  examination  of 
the  ears  of  children  suffering  from  adenoids  will  show  in  the  vast  majority 
of  cases  pronounced  retraction  of  both  drum-heails.  The  degree  of  retrac- 
tion due  to  this  cause  in  children  is  sueh  as  is  rarely  seen  in  adult  life, — 
never  except  in  the  case  of  extreme  atrophy  of  the  membranes.  This  is 
one  of  the  most  constant  and  reliai)le  physical  signs  of  postnasal  obstruc- 
tion in  children.  It  is  present  in  many  cases  in  which  other  indications 
are  inconspicuous  or  absent. 

(3)  Hypertrophy  of  the  Faucial  Torusils  and  Prtsena  of  Oranulattont 
upon  the  Pntittriar  Pharyngeal  H'aK. — Personally  I  have  rarely,  if  ever, 
seen  any  considerable  degree  of  hypertrophy  of  the  faucial  tonsils  in  a 
young  child  which  was  not  accompanied  by  an  appreciable  grade  of 
lymphoid  hypc:Ttrophy  in  tlie  nasopharynx.  The  prewmco  of  granula- 
tions along  the  posterior  pliariTigeal  wall  is  pathognomonic  of  postnasal 
adenoids.  The  combination  of  these  two  conditions  in  many  cases  rwiders 
digital  examination  quite  supertluousj — i.e.,  so  far  as  determining  the 
presence  of  adc-noida  is  concerned. 

(4)  Posletior  Rhinoscopy. — The  ii^spection  of  the  nasopharynx  by  means 
of  the  small  postnasal  mirror  (pages  72-73)  is  impracticable  in  the  case 
of  many  cliildren.  In  the  case  of  children  old  enough  or  tractable  enough 
to  permit  it,  the  growth  will  usually  be  seen  as  an  obstructing  mass  in  the 
median  line,  or,  if  of  the  smooth  variety,  presenting  an  apparently  un- 
broken surface  with  tlie  posterosuperior  pharyngeal  wall,  its  presence  may 
be  recogrizc<l  by  the  fact  that  the  upptT  portion  of  the  posterior  border  of 
the  nasal  septum  is  shut  off  from  view. 

By  digital  palpation  the  growth  is  recognized  as  a  more  or  less  soft 
mass  which  may  be  fi-lt  between  the  finger  and  post^'rior  border  of  the 
na«al  septum,  and  may  also  in  some  cases  be  recognized  in  the  fosste  of 
Roeermiiillcr. 

Treatment. — The  treatment  of  adenoids  is  their  surgical  removal. 
There  is  no  question  that  rather  harsh  methods  resulting  in  injury  either 
to  the  pharyngeal  wall  or  to  tiic  pharyngeal  orifices  of  the  Eustachian 
canals,  or  both,  have  in  the  past  been  more  or  less  in  vogue.    The  heavy 


568 


NASOPHARYKGKAL  ADENOIDS 


ufie  of  a  curette  can  remove  not  only  lymphoid  tissue  but  also  muscle 
tissue,  giving  rise  to  cicatricial  contractures  permanently  disturbing  the 
function  both  of  tho  pliar>'ngpa[  mucosa  and  of  the  Eustachian  canals. 

These  exaggerated  methods  have  happily  of  hile  under^ne  modifi- 
cations under  a  better  appreciation  both  of  the  damage  which  may  be 
wrought  and  of  what  the  ot>eration  is  intended  to  accomplish. 

Before  ending  this  brief  discussion,  I  wish  to  record  my  personal  view 
in  regard  lo  a  somewhat  mooted  point, — viz.,  the  question  of  removing 
the  tonsils  and  adenoids  in  paticnls  sufFering  from  acut«  purulent  otitis 
media.  There  are  many  who  still  regard  an  acute  t>'mpanic  le»ion  as  a 
contra-indi cation  to  immedinte  oiH-ration.  I  am  personally  inclined  to 
hold  the  opposite  view,  and  to  believe  that,  when  a  phurj-ngeal  growth  is 
clearly  a  causal  factor  in  acute  tympanic  disease,  the  removal  of  the  growth 
and  incision  of  the  drum  membrane  should  be  done  at  the  same  time. 
This  doc.9  not  mean  that  in  every  ca»e  of  acute  otitis  media  wo  ahotild 
search  the  nasophn^>^lx  for  evidences  of  adenoid  lij-pcrtrophy,  but  simply 
that,  when  a  growth  iu  that  situation  may  act  as  a  hindrance  to  tympantr 
resolution,  the  acute  stage  of  a  t;i*mpanic  inflammation  oflfer^  a  favorable 
time  for  its  removal  rather  than  a  contra-indieation  thereto.  In  support 
of  this  view  may  be  cited  the  following  factjs: 

(1)  The  operation  of  adeni'dximy  will  in  a  small  percentage  of  CAM* 
induce  an  inBammatory  reaction  within  the  t;>inpanum.  It  seems  wiser, 
therefore,  to  operate  durii^  the  acute  stage  of  an  existing  otitis  media 
when  the  ears  can  be  Biifeguarded  by  free  incision  of  the  drum  membranes, 
rather  than  wait  aud  incur  the  risk  of  recurrence  as  a  result  of  a  delayed 
operation. 

(2)  The  free  abstraction  of  blood  from  the  pharynx  which  always 
occurs  dxiring  adenectomy  usually  relieves  tubal  congestion  and  bastwrt 
tympanic  Resolution. 

(3)  With  a  pharyngeal  growth  sufficiently  large  to  perpetuate  nuo- 
phar>*ngeal  congestion,  recovery  from  acute  tympanic  disease  is  apt  to 
be  slow,  and  not  in  the  final  outcome  complete. 

(4)  In  the  erperience  of  every  aurist  there  are  certain  cases  of  acut« 
otitis  media  in  wliich  all  therapeutic  measures  fail  until  the  nasophaiyiu 
is  cleared  of  adenoid  tissue.    Delay  in  such  cases  means  a<lded  risks. 

(5)  Either  myringotomy  or  adenectomy  should  be  done  with 
patient  under  a  gen>>ral  aim'sthetic.  Combining  the  two  operations 
viates  the  necessity  of  repeated  aniestheti nation. 

The  Fauciat  Tonsils. — In  the  great  majority  of  cases, — almoet  invari- 
ably in  my  experience. — the  faucial  tonsils  should  be  removed  at  the  Ma« 
time  as  the  adenoid  growth  in  the  nasopharynx. 
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Aural  Disease  in  Relation  to  Life  Insurance. — As  tlio  various  aural 
lesions  involve  risks  which  insurance  companies  luivo  frequently  to  con- 
wdur,  it  mjiy  be  well  to  discuss  brie6y  the  risks  which — from  the  aurist'e* 
point  of  view — these  patients  would  impose  upon  the  companies  insxirlng 
them. 

I  personally  believe  that  the  attempt  to  reduce  the  Rolution  of  this 
querflon  to  a  set  of  dogmntic,  un^ieldinn  rules  would  lead  in  many  cases 
not  only  to  injustioe  and  hardships  to  tlie  inilividual.  but  also  to  a  los8  to 
the  insurant-e  companies  of  a  consideraljle  amount  of  h-gitimate  buainees. 
In  other  words,  I  believe  that  each  applicant  harboring  nn  nural  lesion  of 
any  form  should  be  examined  by  a  competent  and  experienced  aurist,  and 
hi*  application  decided  in  accordance  with  a  careful  analysis  of  all  the 
data  involved  in  his  particular  cjise. 

Among  conditions  which  should  determine  absolutely  a  rejectioa  of 
the  applicant  may  be  mentioned  the  foUowinR: 

I.  Maligttanl  diseaae  (epithelioma  or  sarcoma)  of  any  part  of  the  organ 
of  heariof;. 

II.  Advanced  tuberculous  lesions  of  the  auricle  (lupus  hypertrophicua) 
as  polntiug  to  a  constitutional  tendency  unfavorable  to  longevity. _ 

III.  Chronic  middle-ear  suppuration,  with  evidences  of  a  <liffuse  sup- 
purative inva>!ioii  of  the  labyrinth,  eitlier  present  or  past. 

The  above  condition!^  should  permanently  disbar  the  patient  as  an 
applicant  for  life  insurance. 

In  a  second  categorj'  may  be  placed: 

IV.  Chronic  middle-<'ar  suppuration  with  any  of  the  following  condi- 
tions: 

(a)  Polypi  springing  from  promontorj',  region  of  oval  window,  or 
from  any  part  of  the  inner  tympanie  wall. 

(b)  Polypi  attached  to  the  iimer  tuai^iu  of  the  osseous  meatus  (annulus 
tympanicus)  or  within  the  attic,  which  persistently  recur  after  removal. 

(c)  Chronic  rniddle-e-ar  suppuration  with  recurrent  exacerbations  of 
acute  mastoid  inflammation,  any  one  of  which  may  lead  to  intracranial 
invo^on. 

(d)  Evidence  of  cholesteatoma  in  any  part  of  the  t>'mpanomastoid 
cavity. 

(e)  Present  facial  paralysis  or  a  history  of  past  involvement  (paraly- 
sis) of  the  facial  nerve,  not  the  result  of  surgical  interference. 

The  alxjve  should  absolutely  exclude  the  applicant  until  the  disease 
has  been  eliminated  by  surgical  inter\'ention.  A  complete  and  permanent 
cure  can  be  determined  only  by  a  competent  aurist  and  only  after  a  year 
has  elapsed  since  complete  cessation  of  all  8>'mptom«. 
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In  contradistinction  to  the  above,  I  believe  that  there  are  mnny  caaea 

itt  which,  in  Fj>ito  of  a  large  perfomlion  atlow-ing  a  certain  amount  of 
aural  discharge,  the  character  of  the  lesion  is  such  aa  to  involve  little  or 
no  risk  to  life.  On  competent  expert  advice,  such  an  individual  might  well 
be  accepted  at  an  increased  premium  rate. 

The  various  acute  suppurative  lesions  involving  either  t>inpantim  or 
external  ear  should  during  their  active  perio<l  absolutely  exclude  the 
applicant.  They  are  usually  amenable  to  treatment,  anil  complete  recov- 
ery usually  removes  any  risk  involved  in  the  attack. 

In  the  eiTort  to  elucidate  this  difficult  question,  many  statistics  have 
been  collectwl,  a  large  part  of  which,  while  of  academic  interest,  does  not 
supply  a  basis  for  practical  deductions.  For  example^  the  copious  statis- 
tics from  the  gcmTal  autopsy  records  of  large  hospitals— n".!?.,  Pitt's  anaKiiis 
of  Guy's  Hospital  Reports,  showing  one  death  from  aural  suppuration  to 
158  fnim  other  causes,  and  Gruber's  analysis  of  the  autopsies  in  the  Vienna 
General  HuHpital,  showing  one  death  from  aural  suppuration  to  173  from 
other  cause*— do  not  bear  very  strongly  on  the  risks  which  these  lesions 
impose  upon  insurance  companies.  WTiat  we  need  to  know  is  in  just 
what  percentage  of  all  cases  does  chronic  middle-ear  suppuration  end 
fatally  or  shorten  the  patient's  life;  and  this  is  a  question  at  present  im- 
possible of  solution. 

The  determination,  from  the  records  of  an  institution  specialiied  for 
the  treatment  of  aural  diseafie,  of  the  proixirtion  of  deatiis  from  aural 
suppuration  to  the  total  number  of  aural  ler-iuns  treated,  docs  not  supply 
reliable  data;  for  the  mure  serious  cases  of  aural  disease  and  of  intracranial 
lesions  resulting  therefrom  are  naturally  sent  to  such  an  institution,  and 
there  is  no  way  of  correctly  computing  the  large  number  of  individuals 
with  chronic  middle-ear  suppuration  who  are  treated  la  other  institutions, 
by  private  physieians,  nr  who  arc  content  to  go  without  treatment. 

Artificial  Aids  to  Hearing.— Among  these  may  bo  mentioned  Toyn- 
bee's  and  other  artificial  drum  membranes,  paper  disks  employed  a« 
substitutes  therefor,  the  various  ear-trumpels,  Khodes's  audiphone,  the 
aeoustieon.  etc 

TojTiljec's  artificial  drum  consists  of  a  circular  disk  of  rubber,  one  side 
of  which  18  provided  with  a  central  loop  or  eyelet,  through  which  vs  passed 
a  thread  by  which  it  may  be  withdrawn  or  controlled.  It  is  used  in  casee 
in  which  a  perforation  of  the  drum  memhrane  is  supposed  to  interfere 
with  the  efficient  transmission  of  .sound-waves.  The  surface  to  come  in 
contact  with  the  remnant  of  drum  membrane  may  be  lightly  covered 
with  sterile  albolene.  After  it  has  been  applied  its  position  should  be 
shifted,  the  bearing  being  tested  meanwhile  to  note  the  effect  uj>on  audi- 
tion. In  some  cases  functional  improvement  results;  very  much  oftener 
no  gain  can  be  demonstrated.  Obviously  its  use  is  contrji-indicated  in 
coses  of  active  suppuration,— i.e.,  in  cases  in  which  the  perforation  pro- 
vides a  necessary  pathway  for  the  escape  of  pus  or  serum. 

A  substitute  for  the  above  may  be  improvised  by  flattening  a  minute 


ball  of  storilo  ahsorVnt  cotton,  rutting  away  the  cHros  to  Rive  it  a  circular 
form,  and  covering  tlie  surfaw  to  bo  appliwl  with  sterile  vawliiie  or  alt»t>- 
lene.  This  in  some  cases  materially  auKmont.s  tlic  hearing  power.  More 
often  it  does  not,  and  it  may  collect  germs  and  provide  favorable  eondi- 
tiuns  for  their  growili. 

In  causes  of  drj'  pcrfornTions  of  modcr.itp  sii;*^,  the  application  of  small 
■diska  of  paperj  cut  to  apprnpriatf  ^izft  and  soaked  in  aleoliiii,  is  wimi-tinurM 
of  value,  and  is  infinitely  cleaner  than  either  of  the  foreRoind. 

Rhodes 'h  Budlptione  consists  essentially  of  ii  flexible  fan-nhaped  sheet 
of  hanl  rubber,  one  edge  of  which  is  placwl  in  contact  with  the  upijer 
inriaor  teeth.  Sound-waves  impinginR  U]>on  it  arc  transmitted  through 
the  teeth  and  cranial  bones  to  the  ear.  It  is  a  rational  effort  to  utilize 
the  increased  hone  conduction  characteristic  of  tympanic  disease,  and  will 
undoubtedly  augment  the  hearing  power  in  many  caseji. 

The  various  ear-trumpets  arc  mechanisms  all  of  \vlnch  are  designed  to 
provide  a  larger  and  more  effective  rcccptju'le  for  sound-waves  thim  is  the 
cavity  of  the  concha.  When  provided  with  a  tube  and  mouth-piece  into 
irhieh  the  person  he  is  conversing  with  directly  .speaks,  its  eflfectiveneaa 
is  naturally  greatly  increased.  AM  of  the  ear-trumpets  and  tubes  are 
open  to  the  objection,  which  with  many  of  the  hnrd-^^f-hearing  overbalances 
their  value,  that  they  render  the  individual  more  or  jess  coiis|iicuou8  and 
do  not  enable  bim  to  take  any  part  in  a  general  conversation. 

The  aurophone,  though  of  undoubted  value  to  many  individuals, 
seems  without  value  to  others  suffering  apparently  from  similar  lesions. 
One  difficulty  with  this  and  similar  instruments  is  that,  while  the  sound 
of  the  human  voice  is  intensified,  so  also  arc  the  other  multitmlinous 
(but  tf>  the  patient  unappretiable)  sound."*  which  constantly  surround 
hira, — this  resulting  in  a  sort  of  artificial  timiitus  aurlum,  to  which  aome 
individuals  never  t>fComc  accu»tome<l. 

It  Is  regrettable  that  the  application  of  the  various  artificial  aids  to 
hearing  have  not  yet  been  placed  upon  any  scientific  or  practically  avail- 
able ba.«iis,  enabling  the  auri.'^t  to  determine  from  his  aural  examination 
juflt  what  instrument  will  best  suit  the  individual  jiatient.  Very  largely 
it  is  a  matter  which  can  be  decided  only  by  the  patient's  personal  ejqieri- 
ments  with  the  different  instrumenla. 

Case  Histories. — For  the  eonvcnienw  of  thoae  wishing  to  Rnter  upon  a 

systematic  clinical  study  of  otolo^j-,  we  append  below  two  hi.sturj-  form*, 
or  charts,  which  have  proved  most  satisfact^rj'  in  the  author's  practice. 

The  shortiT  of  the  two  (No,  1)  wa«  especially  <lcsigncd  for  bed- 
aide  histories,  and  enables  the  physician  to  record  the  essential  clini- 
cal fiicts  in  u  ease  of  acute  tympanic  or  maatoid  disease  with  a  minimum 
expenditure  of  time  and  effort. 

No.  2  is  used  wholly  for  recording  the  results  of  office  exami- 
nations, and  facilitates  the  taking  of  adequate  histories  iu  cases  of 
chronic  aund  disease. 
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(for  bedfflde  butoiies) 


Name 
Address 


Afie 

Patieot  of  Dr. 


Date 


History 


TemperatioM. 


■XAMINATION 


Mutoid   TaadcracM 


riomt 


C3iaracter  of  Anral  Discharge ;  Examined  by  Dr. 


t-err 


Diagnosis 


Right 
Uft 


Treatment 
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(for  office  histories) 


Att. 


Occnpatton. 


AddMM. 


BrfMiid  l«. 


ajrwylBM  fcr  wUefc  witof  h  dridlT  «od^l 


mtwr 


niMtiwM 


BiwdltT 


Amtf  mmiy 


PhjVlCl]   EXAOdBftbOB 


ai"® 


RmmAi 


CandUaa  of  KwtacUn  tvbm. 

moMT. 

LBPT, 
MMAMKa. 


■VlT** 


V^mitHim- 


%■"-■■« 


».0..»rh 


v«  nMuuuinBTs 


R^ Lall  . 


Wm 


Blood 


n^BOib. 


PnfBOiiB->. 
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Formute. — Appended  below  \b  a  short  list  of  formulae,  or  prescrip- 
tions, which  in  the  author's  experience  have  proved  their  value  in. 
practical  otology. 

Alkaunb  and  Antisbptic  SoLcnoKB  FOR  CucANsiNa  THE  Nabaii  and  Nabopbabtm- 

GEAL  Spaces. 

1.  \i     Sodii  bicarbonat., 

Sodii  borat., 

Sodii  chlorid.,        £&    gt-  x; 

Aqus  dest.,  oz.  j. 

Sig. — A  non-irritating  alkaline  spray  useful  in  cases  in  which  all  antisepUc  dnigi,. 
even  in  weak  solution,  prove  irritating. 

2.  Sodii  bicarbonat., 

Sodii  borat.,  ftft    gr.  xl; 

Glycerini,  ox.j; 

Aqiue  dest.,  ad    oz.  iv. 

Sig. — Mildly  astringent  alkaline  apray  useful  in  some  eases  of  nasopharyngeal 
congestion. 

3.  B     (Dobell'B  solution). 

Acid,  cariwlic,  gr.  iv; 

Sodii  bicarbonat., 
Sodii  borat.,  SA    gr.  xl; 

AqU£e  dest.,  q.B.  oz,  iv. 

Kg. — Antiseptic  spray  useful  in  bacterial  infections  of  nose  or  nasopharynx. 

4.  U     Alkalol. 

A  proprietary  prcparatiim,  alkaline,  non -irritating,  and  slightly  astringent;  may  be 
used  as  nasal  ejtray  undiluted. 


5. 


6. 


7. 


Oil  Soijutions. 

Sig. — Nasal  spray. 

U 

Menthol, 
Albolini, 

gr-  iij ; 
02.  j. 

Sig. — Nasal  spray. 

B 

Menthol, 
Alholini, 

gr.  x; 
oz.  j. 

li 

Menthol, 

Camphor, 

Albolini, 

SA 

gr-  vj; 
oz.  j. 

Sig. — Nasal  spray. 

N.  B. — The  USD  of  an  aqueous  solution  in  the  noee  should  be  immediately  followed 
by  an  atboline  spray,  the  coating  of  oil  thus  supplied  being  distinctly  protective  to  the 
mu«)iis  membrane,  p.irtiriilarly  if  tlie  patient  is  goinj;  immediately  out  into  the  open  air. 

The  use  of  the  weaker  or  stronger  menthol  solulion  depends  in  part  upon  whether 
it  is  intended  to  allay  congestion  or  mildly  to  stimulate  the  mucosa;  and  also  to  some 
extent  upon  individual  differences  in  susceptibility  to  the  local  action  of  the  drug. 

The  addition  of  camphor  is  useful  in  some  cases  in  relieving  turbinal  congestion. 
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AarnixoEirr  and  Antisbptic  Solctions  for  DiRBtrr  Api-ucation  to  the  Puabtn- 

r.KAl.    MorTH    nF  TlIK    KCHTACHUS    TrBB. 

8.  U     Argiriiti  nJtratii,  itr.  x; 

Aqtue  de»l,,  ox.  j. 

Sig. — Apply  locally  by  ni«&us  of  cotton  appUcsior 


9. 


R 


Sig. — Apply  locally. 


jVrgGnli  nitrailB, 
Aquie  d«6t., 


gr.  xx; 

ot.  j. 


10. 


B 


Sig.— .\|»|>ly  lociJly. 


Argcnti  nitratta, 
.'\i)iuc  desl.. 


gr.  joa; 

08.  j. 


N.  B. — Nitrate  of  silver  in  the  above  etrengths  is  well  borne  by  the  DaxopharyngfiBl 
tnd  tubal  mucosa.  It  is  boat,  however,  to  beKin  irith  the  weakest  aolution  fgr.  x  ad  ox, 
i)  And  K''i'jli-*"y  ^Eicrtase  the  MtrFngUi  i'>r  the  •^olulirm.  A  soluLJon  of  W  fp-uiim  iu  the 
ounce  htis  in  the  writer's  expericnrc  bwn  a»  rttrong  na  cjin  he  ndvantageoualy  used  in 
this  region.  In  uiung  the  Yankaucr  or  ilic:  unliiiiiry  wirt  apptitt-aiur  for  upplyinit  nitrate 
of  silver  solutiona  throughout  the  entire  length  nf  the  catial,  a  solution  of  10  or  20 
grains  to  the  uuncc  in  ha  strong  as  nhotild  be  used. 


11. 


B     ArgjTol,   25  per  cent,  solution. 


13. 


B     ATg>-n)l,   6()  per  cent,  aolution, 


18. 


B     Ichthyol,  SO  per  cent.  noluLion. 


N.  B. — As  substitutes  for  silver  nitrate  the  above  nrc  very  useful.  Argj-rul  is 
strongly  antieeptic  nnil  at  the  Htuni'  tirii<-  practically  non -irritating.  For  appheulion 
throughout  the  length  of  the  Eustachian  tube,  argyrol  in  2.'i  yur  cfM.  or  .^1)  fx-r  i-i-nt. 
solution  is  a  Hate  drug  which  exerts  a  dintinntly  beneficial  innur'nrv^  in  many  eases  of 
tubal  cai.urrh. 

Ointments, 

(UmcI  in  otologicftl  practice  chiefly  in  the  treatment  of  ecdcmatAUfi  alTections  of  th» 
auditory  meatus  and  auricle.) 

14.  B     Unguent,  xinc.  oxiil.,  ox.  n; 

Petroiati,  q.s.  ad  ox.   j.« — M. 

Sig. — Lo<'al  appIicBtirm  in  acute?  nurifiilar  cTxemu.  The  ports  should  be  kept  oon- 
stantly  coaled  with  the  ointment. 

15.  B     IchthyoU,  dr.  j; 

fnauent.  xinc.  «dd.,  dr.  iijp 

Fcirulati,  q.B.  ad  OS.  j. — M. 

Pic.—lndicatL'd  in  &<.'UtL-  auricutor  cexetna  nith  denuded  surface  or  ootwiderablA 
iufiainniatory  reaction. 


18.  B     Aeidi  carbolii:.,  gtt.  iJj; 

I'nguent.  xinc.  oxid.,  dr.  iv; 

Petrolati,  q. a.  ad  ox.  j, — M. 

Sig. — indicated  in  acute  auricular  eexe-ma  with  excessive  secretion  of  pus. 
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17  B    UnguMit.  hydnus.  and.  rob.,  dr.  ij; 

Unguent.  aqiUB  tohb,  qjk  ad  os.  j. — H. 

Sg. — ^Indiokted  in  ohnnue  eoMUik  of  nwatw  or  auride. 

CuumiKo  Fluid  roB  iBnOAmro  ih«  EmsHAi.  AoDnoBT  Mkatdk, 

18.  B     Add.  cariwlic,  1  in  200  •oluticm. 

Kg. — ^Fra  irrigating  mertus  prepantory  to  myiingottnny  or  tympanic  opoatiaa; 
not  suitable  for  routine  uae. 

19.  B     Hydrargyii  tnehloiid.,  1  in  2000  solutkio. 

£Ug. — ^For  nlfiftniiing  the  auditory  eanal  preparatory  to  mynneotomy.  Kdikride 
4)f  meroury  even  in  weiik  solution  ia,  in  the  auUtoHs  ajhaoa,  too  imtating  ffo-  nmthie 
or  IwnneuBe. 

30.  B     Acid,  boric.,  os.  iv. 

^. — Dianlve  half  a  drachm  in  cup  of  btnled  water.  Anon^nitatingairfutionwlueh 
is  the  beat  irrigating  fluid  for  routine  deaniing  of  the  i 


SOLTmONB  VDB  Il«aTtU,ATIOir  DfTO  THB  EtAJH. 

31.  B     Bodii  biearbonat., 

Sodii  biborat.,  ii  gr.  z;. 

Aqun,  01.  J. 

8ig. — Good  solvent  of  hardened  OBrumcp,  when  Utter  cannot  otfaenriae  be  removed 
without  injuring  canal. 

22.  B     Acid,  boric,  gr.  xz; 

Alcohol,  95  per  cent.,  ox.  j. 

Sig. — Fill  auditory  canal  and  retun  4  to  5  minutes.  A  cleansing  solution  whidi 
promotes  healing  io  purulent  otitis  media  after  the  acute  stage  has  passed. 

23.  B     Acid,  carbolic,  gr- ij; 

Acid,  tsnaic,  gr.  x; 

Aqusdest.,  ox.  j. 

Sig. — Ten  or  twenty  drops  in  ear  night  and  momii^.  Useful  in  certain  cases  of 
subacute  otitis  media,  with  only  moderate  discharge. 

24.  B     Acid.  salicyUc,  gr.  z; 

Alcohol,  OS.  j. 

Sig. — 1<111  auditory  canal  night  and  morning  and  allow  to  remun  5  to  10  minutes. 
Almost  a  local  specific  against  the  various  forms  of  aspergilh  occasionally  lodging  in  the 
«ar. 

Local  Anesthesia  fob  Operation  or  Mtringotoict. 
26.  '  B     Cocain.  hydrochlor., 

Acid,  carbolic,  &&  gr.  xlviij; 

Aqute  dest.,  os.  j. 

«  Sig. — A  small  round  pledget  of  sterile  absorbent  cotton  is  saturated  with  thitf  fluid 
and  the  excess  shaken  o£f.  It  is  then  placed  in  contact  with  the  drum  membrane  and 
allowed  to  remain  about  two  minutes.  Drum  membrane  should  then  be  immediately 
indeed.    In  some  cases  absolutely  no  pain  is  felt;  in  others  some  pain  ia  ezperieaced. 
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Probably  in  all  cases  the  pun  is  lessened.  While  Btronger  solutions  of  carbolic  acid 
have  been  advised  and  will  more  surely  induce  local  anieathesia,  there  is  distinct  danger 
of  p^'manent  injury  of  the  drum  membrane  by  carbolic  solutions  of  greater  than  10 
per  cent,  strength.  Even  in  this  strength  the  solution  is  advised  only  in  cases  in  which 
nitrous  oxide  cannot  be  given,  general  aassthesia,  in  the  writer's  view,  being  always 
preferable. 

For  the  Reuef  of  Moderate  Pain. 

26.  K     Codeinffi,  gr.  j; 

Phenacetini, 

Salol,  &&  gr.  XX. 

M.     Divid.  in  capsul.  No.  viij. 

Sig. — One  capsule  t.  i.  d. 

Certain  cases  characterized  by  persistence  of  moderate  ear  pain  even  after  incision 
of  the  drum-head  are  relieved  by  two  or  three  doses  of  the  above. 

For  the  Relief  of  Nasofhartnoeal  and  Tubal  Conoestion. 

27.  B     Extract,  belladonnte,  gr.  j; 

Salol,  gr.  XX. 

M.     Divid.  in  capeul.  No.  viij. 
Sig. — One  capsule  q.  4  h. 

Rheumatic  or  plethoric  patients  suffering  from  acute  suppurative  otitis  media  often 
exhibit  intractable  nasopharyngeal  congestion.  In  such  cases  this  formula  is  often  of 
value. 

28.  K     Tablets  (IJncoln's  formula)  each  to  contiun 

Extract,  belladonme,  gr.  %; 

Camphor.,  gr.  %; 

Quinin.  sulphat.,  gr.  !i. 

Sig. — One  tablet  q.  3  h.    Useful  in  reducing  obstinate  nasopharyngeal  congestion. 

29.  li     Extract,  rhei  fluid., 

Sodii  bicarbonat.. 

Spirit,  piper,  mcnth.,  fift  dr.  j; 

Aquffi  deal.,  q.s.  ad  oz.  iv. 

Sig. — One  teaapoonful  in  wineglass  of  water  t.  i.  d.,  a.  c. 

This  well-known  formula  is  repeated  here  chiefly  on  account  of  the  author's  experi- 
ence as  to  its  rather  wide  range  of  usefulness.  For  children  with  acute  auricular  eczema, 
plethoric  adults  Buffering  from  furunculosia  of  the  meatu-s,  and  rheumatic  individuals 
suffering  from  subacute  tympanic  disease,  there  is  no  question  that  the  administration 
of  this  mixture  is  often  a  positive  factor  in  bringing  about  recovery. 
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niiinipulalion,  492 
NirfcicAlexplorntinn  nf,  495 
tolemnw  of,  to  mlional  surgciy,  498 
Broca's  com-olution ,  333.  330 
Bruhl'R  plastic  (flap>  oppration,  451 
Bryant,   \\.   S.   mctliftd   of  opening  the 
moKtoid  by  (lie  diRastric  roiit*,  320 
tut>ereiilnAia  of  the  middle  eur,  530 
Bulli  of  the  jugular  vein,  infeclion  of,  171 

CaJHonn  workcre,  aural  disorders  of,  132 
Cftlearcoiw    dcgencralion    of    the    drum 

membrane,  227 
Culoric  lc»t  (Barany),  280,  2S1 

method  of  apnlying,  301) 

tw    of,    in    laU'iit     Htippiimljve 

UbyriiithitiM.  iOl 
iwc  of,  in  cuppunitive  Inliyrin- 
Ihili",  acute  !"t;iK^,  2116 
Ctuuilis  rL'iuiic-iu,  26G,  370 
Canlinc  Icmonjt  m  an  owawonnl  caiwo  of 

ubji-ctivc  tinniliiK  auriiitii,  139 
Cnrdiiial  kikiu!  of  u  n.Mruet<-d  drum  mem- 

hmnc.  147 
Carotid  nrU-ty,  jNUvilile  injury  t.o.  during 
curettjim.'  of  the  LuAtaehian  tube, 
440 
rannl,  rr-liition  of,  (o  tympanic  Hoar, 
15 
Catarrh,  tuhni,  145,  ISl,  153.  209.  221 
CJntheter  inflation,  danger  of  nipturc  in 
atrophy    of    the   drum    mem- 
brane, 2.'i7 
in  flcul*^  t%-mpanic  disease,  178, 

ITS 
in  cntarrh  nf  the  RiiBfjieliiau  lube, 

■£J2 
in    chronic    middle-ear    catarrh, 

230,237,240,241 
BUrgicnl     cmphvaenm     resulting 

from,  »9 
l«chiiic  of,  G5 

vohie     nf,     an     compared     with 
polilEeriial.ion,  151 
Causes  of  acute  tympanic  diauase,  129 
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Cavernous  unua,  tbromboeiA  or,  348 
CkHh  of  Rctxiiu,  368 
Cerebellar  nbsoreo,  375 

B&nmy's  aymploni  of,  379 
diadoKokineeiB  in,  377 
difiereotia]    dincnowi    of^    from 
acute  Libyriatbitn,  380 
frnm  tempoml  labt  ab- 
MCM,  379 
direction  and  depth  of  explora- 

tnry  piincmwfl.  .W2 
dutturbannr  of  Rqiiililiriuni  in,  378 
focal  flvuiplgiiiH  of,  370 
ReiMsral  Hymptoms  of.  375 
rMpiratory  pnralyniH  in,  379 
surpcal  (rmtmcnt  of,  S02 
tcrminnl  staff  nf,  379 
unilaUtral    incoAitlinftlion  ataxia 
in,  377 
ataxta  (atatio),  378 
njnrtajpniu,  370 
JocaliiaUoir,  theory  of,  394 
Cenbelhun,  oortioii  nontrvM  of,  304 
Oerphm-flpinal  fluid,  in  hwiltli  and  di«<ftse, 

390 
Ccnuni'Ji  in  exlcrual  auditory  cannl,  re> 

moval  of,  123 
Crrujuinoua  idaiida,  10 
Cnrricnl  luknilis  (nMonntccl  with  fiiruncii- 
loMd  of  auditory  iiinttuH),  110 
ramociat«d  with  interna)  jugtilar 
phlebitiM),350 
Chtoroais,  influeocti  of,  upon  prnfcron  of 

OtowleroMis,  2fi7 
CholentoatoniA,  HiaRnaHii  of.  21.'> 

efTeel  upon  itiiitiKnoitii  nunc,  196 
vtiologicHl  relation  of,  to  intracranial 
dinraw.  IMt 
to  HUppumliv«  InbjTinthitiR, 


infhicnfle  of,  upon  chamrtcr  nf  nunU 

diaobarf^,  198 
patboloKy  of.  11)5 
spontsnnoiiSpUnitnntion  nf,  197 
lrDatm4>nt  of,  215 
Chorda  lympani  ncTVP,  rour»>  of,  within 
(ympanum,  2K 
injury  %",  diiniitt  myrinitot- 
finiy,  402 
Cbronic,   h>'prr|>l<^li'-'   otitis  mislia    (wc 
Otitis  maliii  liy|M--r|)lHfitira   t-iimn> 
ica) 
hypertnnliir  otitic  nM><lia  tar^  Oijtitt 

media  DyiK-rtfupliiai  i-hronirw) 
middlc^-pBr    Kiippunttion    ^««"    (>1iti» 

tiK-diii  purutenta  ohronirai 
tubal  catarrh,  Bynintnnis  and  phyiical 
siRiw  of,  219 
tnatmciii  of,  222 
OUudius's  rolb,  271 
Conainc,  URP  of,  lAt 
Coriiica,  itRAtomy  of,  2W] 


Cochlea,  aqiwduct  of,  262 
function  of,  274 
membnuHnM  ^tructunts  of,  200 
niiral  li|eftmcDt  of,  270 
Coohlear  nerve,  272 
Cochlni-piJprhrul  tut  (Osult),M6 
C-old,  npplioktion  of,  to  mastoid,  1^ 
Canip«nitivi>  frcqurncy  of  tpmpontl  fcibr 

and  <!<-n-lR'llar  nl»onB^  stati«lic«,  358 
CoRiplUritHiiui   of   unite    puriilfnt   otitia 

media.  170 
Concha.  2 

function  of.  36 

abaonaal  (Kvc)a|iainil  of,  Slfl 
Concuwion  deafncfB,  S3S 
C<)ngenilal  dpHf<iiiuli»fn,  561 
treat  men!  of,  Si55 
nMlforiQaCiona  of  far.  514 

HurgicaJ  conT«l»oo  of.  519 
ConsanKuinity,   parental,   in   irlntinn   to 

drnf-muliKm,  562 
CouBonantA,  rundniiir-ntid  tones  of,  81 
Conwnuilional  ^pt^ech,  method  at  trMinK 
hy,  S2 
norioBl  hearing  (Iitl«no«i  for,  7fi 
sound  values  of  varioua  mmno- 
ntita  nf ,  81 
CorroBtvo  mihUmate,  injurious  rffivta  of, 

upon  tympanic  Blnicturm,  176 
Corti,  organ  nf,  270 
rodaof,  270 
lunnrl  nf,  271 
Cortical  OKntntfiiriiuimd  iiM-nKinea,  333, 333 
bcarins  ueutrv,  273 
tnUDoty    centre    for    motor    wriuiic 
offort^.  332 
lor  HKilor  riiereh  rlforts,  333 
for  taciik^  inniiiwiniii,  3n 
for  vinual  inipr— kiua.  Sn 
Cranial  oorve  hMona,  NilTMmn  fn  tvlMina 

to,  538 
CrixU  v«RtibuU,  263 
Crtfltii!  ncuBiica!,  207 

Crorkrtl.  I-:.  A.,  hlnod  munt  in  infmTtiw 
wniLo  thntmlxMbi  347 
upLii'  iK-untis  in  iiiu-«tivr  thmmliiiaii. 

tiilxTruloaiia  of  the  middle  aar  and 
Tiumloid,  530 
Cupola,  1118 

CurvntiirF  of  membfBBa  tympaai,  infc- 
eooe  of,  upon  muod  ooninictMD,  3B 

Dakm'A  fluid,  um>  of  in  aural  dianaai.  ^St 
Dtuia,  C  L..  auditory  nam  trarU,  273 
nDunutnenia  aa  n  caiue  nf   tiniittus 
mirium,  142 
Deaf-ojuLtan,  fit!  I 

cMUiea  of  acquirrd  form,  563 
vtiolofcy  of  cuofteaital  tonn,  301 
hrrrclttaTy  iranaminioB  of,  fittl 
rMlbology  of,  504 
pithintic:,  M3 
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DeaT- mutism,  relfttioD  of  parentftl  coMan- 
^nity  m,  562 

treatiiiicrit  ol,  565 
Deafiioe,  ubeolute,  det«rminntion  of,  9a 

apnpWtic  form  of,  527 

chronic,  treattiid.L  of,  229,  23H,  255 

dun  to  ulculiulisui,  131 

diie  to  conf  iLsskoti ,  541 

hysterical,  54  y 

in  diffiise  suppurative  Inbyrinthitu, 
29« 

in  M^iire's  diMtwx',  527 

leudEnuc,  538 

pithiAlic,  541t 

reetiltiriK  rrum  }MmititLH,  12S 

Rimiilalwl,  ti«t»  tor.  93 

aiirpcal  mcamires  for  the  relief  of,  258 
Dean,  L.  W.,  aiidiomeU^r,  87 

oonitcoit&l  atrvxiik  of  auditory  canak, 

iOltory  aphasia  in  tcmparoffphcDoidal 

sbsoeBH,  372 
tKAtmcnt  of  hrnin  ahmxeeos  present- 
InRclurairiMtiiU',  4!ll,  495 
Drit4^rs'fl  ctIIb,  271 

nin^loiw,  273 
J>!»ch,  K.  U  .  inflntiriK  apparatua.  83 

prntmsion   of  juitumr  bulb   Ihrough 
DG^rolic  defect  in  Ivinpaiiic  fluor, 
138 
De-nkfir,  tioii-ayplulitic  origin  of  otoacw- 

i««i«,  244 
I>'titiJ  lesionn  cHiwinR aiiriJ  Hj-mptoina,  668 
r>-miAtiliH  of  HUride,  97 
I>vfl(ipmcnt  of  liony  ijicatus,  4 
Dmd(>kokinf*i«  (BiibiiuikyJ,  377 
Dia£iiiHttic  tuJjt',  U4 

aUDcult^Utry       aigua      ubtuilW'd 
tlin.iiinti,  fi5 
Difliian  exUrnu.!  otitis,  acut^,  116 
punilcnl  Ifptonipninitilin,  383 
Buppunitivc  liihmntfiiliB,ncut*  stage. 
2SM' 
bti^iit.  smife,  299 
raiatalioTi  of  Kiwtwhian  tube,  230-233 
Diphthwriu,    CThnraoter   and    frc*i«eticy    of 

Hural  complications  in,  137 
DipJoic  ma*Uiid,  32 
DimmsiiH  o(  uuride,  97 

of  bmin  and  nipniiiiK*.  337 
of  EuatJichiiin  cnnu),  \\n,  219 
of  fxturniil  auditory  itu--utU9,  107 
of  labyrinth.  278 
of  mastoid,  181 
of  tyinptinuni,  145 
Diaturbaiice  of  hearinft  due   lo  oenicuhu- 
fixation  in  chronip  middle-rar 
oatarrh,  224,  2;*,') 
in  aeiit*  myrinirilis.  150 
in  iitonclprnfliB,  25] 
in  lynipanic  flu^'ime,  HE 
Keidtint;   from    chnmic   middle- 
ear  suppuration,  199 


DiatuiirbajDice«of  <^quiHbriuTn  Hue  to  vestib- 
ukr  imtntioii.  287.  295 
due  to  vcatibulaj  pdralTOS,  SOS- 
SOB 
in  cerebellar  abHcew,  376,  379 
Druni   mprnlimin*    isva   McrcLbrkna   tym- 
pnnij 
apprjimiKH'    of,    in    arut«^    tubal 

wturrh.  147,  !4S 
ill  olJW»flt>ro/*i«,  263 

ill  tiehnlvnipiLnic  wuKmlion, 
149 
Ductus  TOohlearia  (acata  mrdia),  270 
DuH,  A.  B.,  biiKxl  culturce  iu  euppuratiw 
Ifjuiona  of  ear,  349 
nicct  rolyris  in  treatment  of  atricturra 
of  ttiu  Kuatacluaii  caiuU,  233 
Dual'a  operation  for  replaopment  of  pro- 

jvcUDgetrB,  623 
Dura  mater,  atructunil  changes  in  r^on 
of  venous  einusna.  340 

Ear,  aiialomy  of,  1-28 
aaynunctry  of.  614 
hlood-veawb  of,  3rt 
functional  examination  of,  73-96 
rnjUfoniiation  of,  514-525 
ncrvca  of,  27 

pliysical  pxiimination  of,  41-09 
sypliUia  of,  305.  ."ViO,  MS 
tUDcrculoiu  niTiTtion-t  nf,  532-537 
Earanhc  [sec  Aural  pain) 
catof^  of.  i;i3-i;m 
in  arute  catarrhal  olitifl  media,  161 
in    rhronic    catarrhal    otitis    media, 

133 
in  purulent  otitis  media,  16S 
reficxly  induiM-d  bv  noii-atu^l  Iciaions. 
134 
Kbumnlton  of  iiarta  of  tem|Kim]  honn  in 

chronic  raiddJH>-*;ar  aiippurutJon,  194 
Eczema  of  auricle,  Af  iilc.  98 
treatment  nf,  99 
chronic.  100 

treatniPHt  of,  100 
Ehrlich'n  IhiMjry  of  causation  of  cnuiiul 

nerve  Ie»on«  following  sulvnr«an,  549 
Elvctruiysis   in   trtTatment  of   Kustiidiinn 

atriflurcs  tDuel),  233 
EmboUflui.  labyrinthine,  in  rainmn  work- 

rrs'  discoac,  132 
Emphyaema,  local,  fnllnwinK  «i,thot«r  in- 
flation, CO 
proKnuHJH  of,  *39 
Irimtment  of,  t)9 
Eneephaluecope,  Whitiuit'N,  499 
Kridnh-niph,  2(10 

EpiduTii]  jibsposrt  {see  Extradiiml  afaetttss) 
Epith(?lionva  of  iiuriclc,  107 

trr-Atment  of,  107    ■ 
Epitympanic  space,  10 
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EO'^pelae  of  aiiHole,  07 

trc(i.tJi»ent  of,  97 
Kuetariiian  l-ougifB,  niclhod  of'uidng,  230 

varietitw  of,  '2^ 
raiml,  nciit'  IvMOtisof,  l-LVIiJo 

imittoiiiy  of.  28-31 

ratjtrrh  of  (we  Tiibut  rstnrrh) 

<'Htl)fl(-n»itiuri  of,  tlCl 

vliruiiiv  Imuiui  of.  219 

(liffcrcnuoM  in  inliuil  and  ndiitt, 
30 

muaclwof.  31 

phRTj'iigviti  orifm'  of,  29,  31 

phydolojo'  of.  30 

slrucmruT  narrowing  of,  222 

tjinmnir  orificf  of,  29,  31 

Vawkauer'a  method  of  curetting, 

aathetfr,  rornirt  t>'po  of,  fi3 
Ewsld's   expcriniCDU    upon    semicircular 
eanab  of  pi^iponn,  278 
Ui(!(>r\'  of  %'«MUbuiiu'  Mititro]  of  niiiiKJe 
tonus,  276 
Cxatnuialion  of  uuriob  and  extt^ninl  audi' 
tor>'  canal,  43 
of  ilrum  rnrmhmn«!  ttnti  tniddle  csr,  S3 
of  £ust«cluan  lubcx.  00 
of  nose,  DBsopharynx,  and  throat,  09 
of  pattont,  41 
ExoBtOKS  of  ooneouB  meatus,  12-!j 
Kxlrma!  auditory  cniinl,  hcuIp  Hiffiwe  in- 
ibuuiiiatiuu  of,  116 
anutomy  of,  4 
bony  outjcmwttut  from,  125 
eoiuiMtrieoti  of  iufiuitilu  luul 

iwiult  tyijes,  7 
dc'vflopnu'iit  of,  4 
ccMOia  u(,  100 
funtnmloas  of,  107 
lintng  nicmbranr  of,  10 
tnfmbmnocnrtil&iciDoiui  por- 
tion uf,  i 
mycoda  of,  117 
opemtionfl    for   removal   of 

fon-JKii  IhhIv  in>m,  122 
OMeouM  [lorttun  of.  8 
reUKPVoJ  of  wirunicn  from.  123 
FCEnoval    of    foreign    boidics 

from,  1 19 
vuriaiiuo  In  litiglh  and  din-c- 
lion  of,  9 
otitJe,  aetitu  dmim»rrihrd   fmw  Fu- 
ninculoAia  of  mimtUAf 
diffiue,  115 
Eltndural  alimnw,  clioloi^  of,  XXR 
profcnoMN  of,  3^i9 
ej-niplonio  and  [ih^'kitical  al|cnfi  otf 

338 
ttvAtmHtt  of,  310 
Eyp-xnxmd  clianKTs  in  intracranial  Iniona 
of  olilic  oriion.  34W 


Facial  canal,  1 1 :  coiitm*  of,  408 

npn-c,  branch  of,  to  atapediui  miMcle, 

•in 

pcsaible    injury    to,    in    ntdicaJ 

operation,  442 
relation  of,  to  adilua  ad  antrun, 
419 
to  ampiilbp  of  lioriiontal  and 
aotvrior   vertical   wnitcir- 
cular  canala,  463 
paralyuB,  brief  diacunion  of,  442 
otitic,  rauiwi  of,  •VIS 
pn)^(wi<i  of,  n08 

postoperaUve,  fariohjiKifdo*^ 
neurofriiaphy  for,  All 
proRuana  and  tn-nlin^nt  of 

AIO 
s>-mptom8  and  niima  Cif ,  fi09 
Farioh^vpoKloaiial  auaatooKMna,  5l  I 
Kullopmn  aqueduct  (facial euul).  408. 419, 

442.463 
Fcncatru  ovalis,  II 

rotunda,  II 
FitKum  Inti^rtrapoa,  2 
Ftwiirra  of  Santnrini,  4 
FiHtuIa  tcNt,  dinpoetir  value  at,  200 

RWtliod  of  applj-iiifc,  298 
Folds  of  drum  menibiane,  2A 
anterior,  2fi 
posterior,  25 
Fordyoe,  John  A.,  metood  of  adminiatoriac 
Hslvarmn  yielding  beet  nMuha,  SBS 
relation   of  »alv»i»wi    lo   dbwa   of 
cranial  nenree.  5S2 
Forehead  mirror,  corrrvt  type  tot  auml 
work,  4A 
metltod  of  uttiiig.  52 
Forrigo  bodies  in  rxtJ^mitl  auditory  eftoal, 
rnnuvml  of,  1 19 
mirnoal  leawTKl  of , 

Formula,  574 
Fonn  co^lcnrifi,  302 

inrudia,  22 
Fovcii  elliptica  (rr-f«MiiN  rltiptieua), 
bemiapfaerica     (nwenua 
cua),  267 
Pncwt-ljite,  auriniUr.  98 

trwalnirni  of.  98 
Futirlion   oi   tvmpuiue.   miucb*,    MaA'u 

tbcor)-  of.  39 
Funrlional  Dxamioalion  of   millilMl    ■(>■ 

[MLfulufl  (hearing  tent*),  73 
f-'ungi  in  oxteraal  audilary  nwsttM,  117 
Furuaculoais  of  rxtcmal  auilitary  mralw 
107 
drfnmiitina        rtwilUnc 

rtnitl.  110 
dilT'-n'ittiul  ■^'■gh^*««t  of, 

MO 
rl'iokiKj-  (if,  Hit 
prognoMn  (if.  Ill 
atanwaf.  113 
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Funmculosifl  of  cxl^Tual  auditory  meatHB. 
a>'mptoiTis  and  phj-sipal 

signe  of,  I  OS 
treRtitirnl  of,  III 
TacrJnc  therapy  in,  IIA 

GflUon  whisUe,  iwe  of,  86 
Oi(lv:iiiic  tent  nf  vatibulnr  iiriuhility,  303 
Ouiidiuu.  Buirul.  269,  272 
Court's  coonleo-pfllpchral  l«rt,  M!} 
Gsuse  wickSi  tuv  of,   in   ncittf  punilrnt 
utilis  media,  177,  178 
in  Imiin  ahsurss.  ,100  ,flO] 
GeWs  t<?Mt,,  91 

Gcriiculute  eusglion,  iiillajiiiuRUon  of,  106 
GloflsopharvngpAl  iicn-fi,  27 
Goldslffin,  M.  A.,  primKry  tiibcrmlosis  of 

middle  vur,  536 
Goldstein's  opcmlion  for  proiorting  miri- 

c]p»,  520 
Gout  and  rhfuiiiatinn  as  »  pr^dinpcMine 
cntiHC  iif  auricuW  nutemH,  99 
AN  n  riTTKitHpcMiinir  ruunf  of  funin- 

cuMwisoE  cnDBJ,  108 
as  (I  predifipoaing  aauae  of  tym- 
piinie  discjutej  41 
Gowiis,  silpiificanne  of  tumitua  aurium  of 

rerehml  typ*".  143 
Gradenino,  nrctimscribwl  leptonBerQinfriti" 
with  rwowr>'  foUoRinR  operation,  386 
Grain-nf KAt iv^  annl^mbic  bamlli,  nUution 
of,  lo  pHihrtloKy  of  bmiii  ahsoiwi  {Scu- 
timnnl,  3*1! 
Grant,  Dunctju*.  nervnun  exhaustion  as  a 
atiLse  of  tinnjtiifl  aurium,  142 
neuroHibenin    as    an    occasional 
caiiHP  of  hypiTftdUnifl,  142 
Gray,  A.  A     lliporv  im  to  pathnfEcnnia  of 

olowJcrowig,  240,"  250 
Grippe  ok  k  miiiw  of  aural  diseASc,  128 
Gniirning;,    i-ase    nf    multiplp    metastatic 
HDSPOHH  secondary  to  inf^'ctive  fliniis 
thromhoHJa,  3.^4 
corroborative  value  of  blood  exami- 
nationn    in    diaicnoKH    of    infective 
!4iniii(  thrombosis,  348 
hendfti-Jir  and  inental  lethargy  in  in- 
f<^ctive   Hiemoid   sirtus   thromtKJiUB, 
347 
Gruncrl,  trtioloR}-  of  brain  abecciw,  358 

Hipmiitoma  aiiria  (ortha'inalJ^ma 1 ,  102 
Hftir-wtlfl  of  Corli's  orfran,  271 

of  rrinta!  acusticae  and  inncubB  aciuf 
lira),  287 
Halludnnt  ton«,  auditory,  143 
Hammer  (tnaHeUB),  I(i 
Handle  nf  malleiiB,  18 
Hnrttnann'H  differential  test  in  otosclero- 
sin,  T-'ui 
twning-fnrkfi,  83 
HnMliiucr,  bacteriology.'  of  br&in  AbsoMB, 
359,300 


Keaduchi^  in  ocrebpllnr  nivicesfi,  375,  380 
in  otitic  leptomeningiUit,  383 
in  Mftmoid  ainus  thruiubuitii!.  si|ini&- 

can™  of,  347 
in  lemtlomNphrnriidjil  abscees,  363 
of  reflex  oriuJii.  558 
Head-mirror  Huitablc  fnr  nural  work,  46 
Head-mitt  for  inaAloJil  Mirjtt-rj',  411 
Hearing  by  bone  vonduL-tiun,  73 

conduction,  BcKold'A  expla- 
nation  of  increase  of,  in 
tympauic  diaeue,  77 
fihiuigeH  in,  77 
dinipioatie  wKnifSt^nre  of  in- 

crcttw  in,  78 
nonnni  nitio  of,  to  air  con> 

diirtion,  73 
HignLficancu  of  diiuiDullon  of, 
79 
He.arinK  oentre  in  ccrebrxl  rurl«x,  273 

power,  influeooe  of  mdiuil  opention 

upon,  45A 
teats,  73 
Heat,  applicfllion  of,  to  ear,  173 
Heata't)  oiH>raLii)n  for  chronic  middtc-eur 

mippuration,  455 
Heimann.   utatijitioa  bcarinn   upon  tuucl 

location  of  brain  ab«ce.w,  358 
Heine,  safety  limits  in  explnnitory  piino 
tures  of  brain,  499 
trealmcnt  of  brain  abwcte,  491 
Helicis  mnjor,  3 

minor,  3 
Helipotroma,  262 
f  Iclix  1 

abnormalities  of,  514 
f oHsa  of,  1 
Helmholtz,  greater  rcaonam^e  of  ctirved 
membnmea  aa  compared  with  flat ,  37 
on  relative  maximum  movements  of 
different  osaides,  3S 
Hebnhnltas  theory  of  loi>e  annh'ean,  274 
Homorrhan^  due  to  aceidentat  opening  of 
rigmojd  ainu«  during  mantaid  opfira- 
-tion,  424 
in  ejtploralori"  operations  upon  sift- 

moid  Minus,  483 
into  lah>Tinth,  .V26 
Henli^'a  spine  (siiprameutal  apine),  406 
Hen»n's  eells,  271 

Heredity  in  lebtion   to  eonnenitftl  deat- 
mutism,  -Wl,  .W3 
to  otoeclcrosis,  2tri 
to  primarj-  middb-enr  tiiberou- 
loftia,  532 
neroia  cprcbri,  prevention  of,  491 

pro(tno«i  ic     niniifteanoe     of,     in 
braiu  nben'ss.  491 
Hcrpcaioateruunculir,  Hunt's diAeam,  106 
HiiiaberB,  comparative  mortality  in  casee 
of  suppuraT ive  labyrinLliitis  trealad 
with  and  without  aurgictil  interven- 
tion, 315 
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Hindsburg,  pcroMitaipp  of  oukh  of  middif!- 
«ar  suinjuntion  dev^^oping  Ubyrm- 

■ti^iodial  injurica  as  a  «use  of  siip- 
l>ui«livo  tabynnihttifl,  292 
BbaiMrg'9  opcrutioD  for  suppurKtive  laby- 

rinduttt,  wft 

Hor^y,  Hir  Victor,  oHf.rilHlioii  nf  puinta 

of  ftpace,  305 
HudRon-Mokucn,  truitnumt  of  d<%f-aiut- 

lliiiil,  J.  Hamsoy,  iiiflnmcnation  of  gpnic- 

ulaie  guglion,  106 
H>'peTaeuaift  na  an  otH'ASional  pht^nomenon 

of  neurutheoia,  142 
n>-penemiji  of  tho  labyrinth,  3)4 
HypogliManl  tierw,  mir0cal  expomirc  of, 

511 
Hypotympanir  spawi,  10 

jtiirKira.!  irratnipnt  of,  in  radii^l 
operation,  ^iV 

Ii«-hA«,  appticatioD  of,  to  moatoid,  lfi9 
ImpHcted   ceruniea   in  extema)   auditory 

dinnl,  124 
Indmira  intertrafpca,  2 
InooOrdiiiation   ataxia   in   cerebellar  di»- 

eaac,  377 
Idoub,  anatomy  of  IS 

articulation  of,  n-ith  maJIeua,  22 

witli  Htaiiet;,  23 
long  arm  of,  23 
short  prowM  of,  22 
Indieatiuiui  fur  iudsuiK  dnim  tni-inbranc, 
399 
for  opEi lung  rnantoid,  lljl 
fur  |)crfuriuinH:  tliu  mdi<»l  ina&tHJd 

opcmlion,  '£16 
for  rwsection  or   liKation    of   interaat 

jugiitur  iit-'in.  478 
for  mirgiml  dmina^  of  labyTinth,  4ti3 
for  Kuripcjil    explomtion    of    nigrnoid 
einiu),  35.') 
Infant  Kktill,  imnttion  of  temporal  bone  io,  6 
Infaul'it  KiuttHrliiHit  tuix.v  30 
L'Xtvruul  uwlilory  iiiLiitUB,  7 
tpmpornl  bone,  fl 
Infanta  and  younfi  ctiildren,  acut?  iiia»- 
toidilis   (i.e.,  uiiliitit))   iii, 
IS7-IS8 
acut«-  ptinilrnt  utilix  rnvdiH 

in.  1««-17I 
tubal  ratiuTh  m,  153-155 
Infectious  diiWRw-",   rrlatJon  of,  to  acute 

IynijniD3<;  diwnw,  127,  120 
Infective  fligmotd  ninttA  thrombo^im,  343 
atfptrntion     niovcm<*nlk 
uf  ainuH  wuU,  ^iituifi- 
cancp  of,  in,  352 
barterifDmin  in,  348 
ctinloRj'  of,  344 
indic»lJona  for  opening 
sinus  in,  355 


InfectiwsiimoidsiDustbrombows,  tlgaboo 
Ttrnu     naectton     of 
jugular  \-do  in,  478 
macrosoopfr  changts  in 

Hinrui  wall  in,  350 
patiraloKy  uf.  344 
pn^EDonB  of,  3&4 
ntMitalr  al   treatment 

of,  350 
rmectioD  tiema  ligation 
of  jiiffular  vein  in,  477 
Mirtcical   tRtttrocnt    of, 

477 
H^-inplonis  of,  345 
Inflanunstion  of  Kenii-uL'ttc  KanfcUon,  100 
Inflation  nS  pant  by  cAthf  trr,  t>3 
Polil<er"i»  niftiuxi  of,  fil 
Valtalva's  method  01,  GO 
Influcnui  a»  a  onune  of  acute  tytnpame 

diacaAt,  128 
Initial  incision  for  exposure  of  ccn;lH.-Uuin 
504 
of  jugular  v«n,  4M 
of  lcni[>oro((ph«ioid  Iob«,  493 
for  mdinnl  operation,  433 
for  iiiraple  mastoid  operulion,  413 
Loner  tympanic  wall,  laadmarka  of,  11 
Insncts  in  external  auditory  meatus.  n>- 

movsl  of,  120 
Internal  auditor^'  mpaiuii,  injury  to,  during 
labyrintbmfl  opttratjon,  474 
jugular  win,  infcrtion  of,  350 
Ugntion  of,  488 
rceectioQ  of,  485 
rcfltiMion  iirraux  flimpli*  liga- 
tion of,  -177 
Intmcrumal   complicationa  of    tympanio 
dificaflc,  337 
tliwawi,  i!\*mptoms  of,  333 
It«ioiui  o{  otitic  urigm,  pathwayg  <tf 
infection  from  lympanuin  or  ma** 

loi.i,  ;m 

lulratympuuir  mLUH-lra,  23 

ojicralioivt  for  improvement  of  bear- 
ing, a-iS 
ktlunuii  uf  Kustachian  tube,  2S 

of  cxtomal  auditory  mcAtus,  8 

Jackaoo,  UuRhliogi,  nnwculor  Bpasnw  ia 

leaoDfl  of  ocrebral  eort«x,  32fi 
Jftpolwon's  nerve,  27 

JiiiiBcu,  ciri:ui  Uteri  bed  puruicul  Icptontcn- 
ingitH  wilb  reeo^'orv  after  onrra- 
tion  386 
tuortatity  foUowtug  suryical  injiirj-  to 

lahyniilhtnt*  i»[)tnile,  317 
Hurfiii'nl  iiijnri*^  iw  x  cauiw  of  suppu- 
rative labyriulhitie,  202 
Jansrn'a  chtseU,  40& 

n{>cn(tiun  for  suppuratiw  labjTiiitbi- 

ti^4(Ui 
etati«ticfl  bearing  upon  etiology  of 
brain  absocm,  358 
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JupilAr  biilb,  inrectinn  nr,  vitJimit  int«T^ 
luedihtc  ni(t.4U>id  diivftsi^,  171 
pcwtble   injury   lo,   durinR  my- 

rincoUimy,  -1 00 
relation  li>  t\7iirwin»:  floor,  16 
voin,  tnfeutioii  of,  S^TO 
ligation  of,  477.  488 
jTttectiuD  of,  477,  485 

Kcriey.  C.  G.,  freqiwnl  aheenoe  of  pain  in 
voung  children  wUTi-mig  fn>m  o.  ni.  p.  a,, 

'\m 

Knnpp,  Amolii,  circunisnribwl  Inptonwn- 

ittK'li-'''  •)8(> 
KiVticr,  ctioloRy  of  oIoKrleroeia,  2+1,  24S 
frcniK^nry  of  fifltiila?  in  olitir  brain 

nrwi'i'.HS,  492 
iutliK^cicf!  of  prficnancy  upon  the  ad- 

Vi\nn(t  of  otoRnlflrosiB,  254 
nccf^-^ify  fjf  ffniHcrvalisni  in  adviflinp; 

the  rii(iicjtl  oixrrution,  21Q 
RtiLtiiiticH   Itearintc   iipfin   iiniial   Inoa- 
UonA  of  bfiun  aNsn^as,  358 
KArner'o  pliistic  (flap)  opemtion,  449 

I,abii]n)  t  vnipiui  ioiis,  269 

ve«tibu]are,  209 
lyibyrinth,  nnipmiik  of,  529 
Htintoniy  of,  3fi() 
uniitomy  of,  'JXH) 
h]oo*i-\'T«Bel.s  of,  273 
fiindion  of,  274 
tiypcrumiia  of,  314 
inaimtionH  for  Hpcruting  iipoa,  463 
leulormia  af,  JS2H 
membmnoun  slnidurea  of,  2(55 
nerves  of,  272,  273 
non-suppuralive  diw>rdcrs  of,  &3fl 
opFfHtionH  upon,  4tVJ 
oHH'oiiH  porCian  of,  2f^ 
phj'siolopT  of,  271 

struclMraf  Nlmnrmnlitira  of,  (n   do»f- 
inutcK,  ."iiM 
changes  resulting  froin  otOHcIcro- 
mt,  24d 
supimmUvo  losionfl  of,  378 
mirDCBl  guidesto  thr  iTwtiimlc  of ,  4&1 
ayphilis  of,  630 

technic  of  opciiinit;  ihc  veAtibnIe  of,  470 
tutwrculocis  of,  532 
Lnb>irinthin.p    tistulii,    proKiioNtic    Mfpiili- 
c^anoi-  of,  298 
Byinptoiusof,  2fl8 
inf<^rL)oii,  treqiii-ntry  of,  in  fluppuTAtivw 
otilk  m^'lin,  2^3 
nathways  of.  202 
VPStibuJe,  siirpcal  Ruidcn  lo,  4A* 
LabyrinthltiH,  cirriiniscTibed  suppurative, 
difFETcntLnl    diaKtuwUH    of, 
front    oliu^r    tabynntliine 
lesioiiH,  ;tl^ 
R>TnpUini«of,  310 
iroaunpnt  of,  317 


LabyrinthitiR,  cimiin8nil)cd  suppurative, 
lutiml  .-iiic  I  if,  :iiKi 
•.iilTum:  ifcruus,  di0vrcutiu]  diagnuiidBoI,. 
from  other  lAbynnthinr  Lcsioiw. 

ai3 

proitQoaiKor,  311 
symplonu  of,  311 
trcfltnwut  of,  318 
<ljffuae  fluppunitive,  aculc  nusn  of, 

eaioric  t«Mt  in  aeutc  xtagf  of. 

296 
caloric  lest  in  Intent  etAn 

of.  300 
ehok'slcAtooia  as  a  cause  of, 

203 
ontnplicationN  of.  309 
diilertiiitiiU    diHiCuoflis    from 
ocnncllar    ab- 
•oeM.  380 
from  other  laby- 
rinthinn  IcRJotu, 
313 
diettirbanre  of  cochlear  func- 
tion in.  2fi(> 
Cfltinmtt^  morljility  in  nasf« 

not  openited  upon,  3M 
etioloKy  of,  292 
frcqucnrv  of  ( [ijnnber^,  von 

Ht»'in);293 
liigh  mortality  in  taisat  re- 
Hultinf!  from  stapedial  in- 
juria, 315 
latent  ata^p  of,  2^ 
stapedial  mjurica  as  a  esuse 

of,  292 
Durtnrul  optiratione  for  relief 

of,  4113 
»>-mpt<>m«  of,  2^4 
tceuLmcnl  of,  314 
viiliir  of  tijttula  test  in,  298 
Luke,  RiL'hanI,  loukipniin  of  Uib>Tinth,  52& 

vprtigo  in  otoscleroiiis,  252 
Lflke't^  ojwralinn  for  rclipf  of  ^-ertign,  47fl 
Lnminn  i!piriili»,  2i>9 
TjtiridjnurkK  of  inner  t>^^pamc  walJ,  II 
of  rnaHtoid  Lxirto;:,  406 
of  nonnal  dnim  mombrnnc,  53 
Luujifulici-k's  pt'HtH-trtU  I'k'valor,  407 
Lateral  sinus,  dtaral  wivering  of,  340 
suppumlivp  dispftw  of.  343 
■wntrirlc,  piinrture  of,  50.1 
Leiter'fl  mi],  appliralion  of,  to  maAloid,  180 
LeptomeaiuRilix,     cirL-uniscribvd,    symp- 
tom* of,  385 
trtrstriii-ntof,  392 
difluae  purulvui,  uupilkry  unil  cyv- 
(irotiiid  chiinf^  in.  381 
ntrfpcKi  tiratrnent  of,  506- 

507 
eyniptonis  of,  383-385 
treatincMt  of,  IMi  3!t3 
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Leukemic  dtaf  new,  528 

IxwaCor  pHl«ti  muMclo,  31 

Libiuau,  valui-  of  bluotj  cultures  in  dg- 

moid  sinus  thrombusie   34S 
hde  insuritiiw,  rplatian  of  sum)  disease  to, 

Ligampntum  epirak  cochlear,  270 
Liealion  of  jugular  t'ein  in  Bigmoic)  ffiniis 

cIiroiiibiKiN,  4SS 
i.ighl,  nmiti^iiKMit  of,  for  aural  work,  49 

rpliex,  .'j.5 
LinJRii:  imrmbnum  of  EustAcbian  catiiU,  29 

o!  tympanum,  24 
Lobule  of  ear,  I 
l^mbard'a  tprt,  545 
I^p  car  (projecting  car),  51(1 

plastic     opera(ioiii«     for 
oorroctiou  «I,  520 
Love,  J.  K.,  etiolog)-  of  deaf-mutism,  5G2, 

.W4 
Lucae,  vircuiiiscribiHl  k-plomcuiiiirilix  with 

rcpov-cr^'  fotlon'ing  opcnvtioti.  38tt 
Lumbar  piincliire,  ^85,  387,  .'il'^ 
Lupus  bypertrupbicus,  105 
of  auricle,  104-1U5 

McCaw,  J.  F.,  priuuiry  tubereuloius  oT 

middle  cflr,  o36 

Msoewfti.    fmthulofo'    of    brain    nbetcew, 

362 

pupillnrv  rhnnfteA  in  hmin  iilKw>:»<.  1171 

McKrnMiri,  J.  F.,  infci'lion  aS  jugular  hulb 

wiUiuui  nuwtoicl  involvf-nient,  171 

KnfM^ry  nphfutia  in  1ir'mp<>r«w]iiii>nni{lal 

nImccsn,  372 
treatment  of  bmin  nbecciiH,  .VK) 
Moefa's  theory  of  function   uf  tyinpnnio 

muscles,  39 
Mftcrolis,  common  tj-peaof,  -^H 

nirginal  rnm>rtiiMi  of,  .'i20 
M&eulft  flcuslica  of  sncRule,  267 

of  utricle,  2«« 
MHrulffi  rribniaa}.  264 
M&lformationj!  of  car,  congenital,  514 

corraction  of,  316 
MalignaDt  diaossD  of  auricle,  107 
MAlingcring,    simulated    dcafnces,    tests 

for,  «:( 
Malleus,  tumtoiiiy  of.  10 
articulation  nf,  21 
L«ampnl«  of.  22 
Maiiuurium  rniiliri  ilianiroer  handle),  18 

maximum  fxcuniinnH  of,  3S 
Marginal  perforations  of  mcmbrana  lyin- 
DRui,  pn(ho]uR)cal  significance  of,   IB3, 
202,  2U 
MoMAflc  'pncumntic)  of  drum  membrane 

aud  Ofluvlea,  241 
MoMojd  perforation  in  chronic  middle- 
ear  snppuralioii,   ajgnificaiicc  of   (My- 
ttind),  21fi 
MoJftoid  prof^iB,  absence  of,  Id  ftclUB,  L82 
itnAtomy  of.  31 


Maotoid  procfsw,  obanj^  in,  as  a  r««ull  of 
chronic    mtddle-esr    suppura- 
tton,  194 
indications  for  opening,  190 
operations  upon,  4!3 
Btnictural  variations  cf,  32 
Buppuratire  inflammation  of,  181 
perforation  of  cortex  of,  182 
185.  187.  21fl 
surgical  landmarks  of,  iOtS 
Muiiloidcclomv,    acridentnl    opening    of 
Mgmuiif  einuH  in,  424—12.') 
after-treatment  of  wotind,  427  430 
arrested  tissue  repair  foUowinR,  treat- 
ment of,  429 
clcmonl  of  time  (i.e.,  operative  apeed) 

in,  425 
exposure  of  uunnal  dura  in.  424 
icstrumcnls  required  for,  410 
miuiloid   n Iteration    (Sohwartae'e   Of>- 

cration),  100 
prejmration  for,  400 
mifl^cal  Ircniincnt  uf  the  aditua  io, 

420 
miturf«  And  wound  dientog  in,  425 
tmiUni'^ut  of  mastoid  tip  in,  417 
of  kyitotuatic  oelb  m,  421 
MaMoiditia,  acute  suppuratiirc,    clinical 
%'nriuttoas     conBspondioK 
to  structural  variatknw  « 
different  tempoml  baniM, 
182 
ciioloicy  of,  181 
indication  for  opening  mas- 
toid in,  190 
in  infunts  and  young  dul- 

dren,  187 
non-^ureical    trvnttmmt    of, 

188 
pathnkic}'  of,  181 
ph>-stc:il  signs  of,  184 
prognosis  of,  188 
surgical  tn-atntent  of,  400 
S}inptomKof,  is;i 
temperature  ranf^  in,  183 
Measles,  character  of  aura)  lisians  cauwid 

by,  m 
Me»ftL«,  exl4^mal   (see  Gxtenuil  auditory 

viiiiuli 
Mrrhimimn  for  control  of  nonnal  tympanic 

li-nxion,  39 
Mfdicated  bougies.  230 
MetUcinal  foniiijiiit.  568 
Menibrana  hftsilaris,  209 

fLaceida  [we  f^hropuell's  membrane) 
itpinilia  oochliw,  270 
tectorin,  nnntoiny  of,  270 

function  of,  275 
ten.™,  anatomy  of.  19 
tyiiiponi,  adhcTiion   of,    to   tympnnie 
wiJI  oi  filructuns,  23N 
anatomy  of,  lU,  19 
atrophy  of,  287 
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Mcmbranatvmpani.  calcareoiw  thickeninK 

ot,  -m 

canJiiiaJ  signa  nf  rptmct  ion  of,  147 
central  pcrforaliore^  of,  201 
displacement  of,  57 
mciHtnn  of  (SRC  ilyrinnoUimyj 
bindniarks  of,  53 
layers  of,  113 

marKinal  p(!rfnrs.tionH  uf .  203 
objerlivp  cxaminaiion  oi,  SO 
phyajoloRj'  of,  3<i 
imudiRH  or  ixki^kcls  of,  24 
qimdrnntaof,  &') 

retnovn]    of,    nnth    nuvltpiin    and 

incus  fr>r  ri'lirf  of  dc^ifnoie,  259 

dpootADCOiia  rupturo  of,  en  otitin 

media  cntarrhnliN  tvcuta, 

161 
fa  otitis  medi&  puru- 
lent* acuU,  lar 
etnictural  chun^cut  in,  57 
trftiiniiuic  injiinca  of,  159 
Mcnihmnf!  of  H.-ifumrr,  270 
Mciiibr»n(M.-urtiLi|ciiiijuH  jjurlion  of  citter* 
nft]  iiuijitory  mmtiw,  4 
nf  KuHtjtchiKn  IiiIm-,  29 
Membranous  wuiiMirUni^iili*  ^f  tynipaaio 
vault,  26 
sLirKiriil  ru^ififmnce  of, 

\m 

vcalibtiln,  ohlitf!rnlion  of,  for  rrtief  of 
vertipo  fljikol,  -17.1 
M^n&re's  diaease,  etioloRy  of,  52G 

proKnoRiR  nnci  imatinenl.  of,  527 
aj-mptoma  of,  J)27 
M«ninipsniiu,  38D 

McninKttis,  ccn?bn>«pinn]  fluid  in,  390-361 
otitic  [seo  Lcptnniroinplii^l 
wnniit,  surgical  treatiiK'nt  of.  .VH 
syiiipluiiipof,  .tS7 
Mcnlnl  (iiBturb.ini^cs  in  brain  IfAions  of 

(ilitir  orifn'i,  ^^J 
MctiuULtic  bmiii  abeoeaa  uf  otitic  oriRiii 

(Rjwr),  353 
Micru^tJii,  516 
Middle  car,  0 

ftnt«nor  wnll  of,  13 

bliHwI-vi-MHi-U  of,  2(1 

floor  of,  11 

folds  (if  riiiiroiin  membrane  in,  25 

intlaiiirtuifiiry    dl'ifnMit    of     [m^p 

Oiiiis  iiH'diu) 
]inin|tnu>TnhriLnp  of.  2-1 
membrAnniui    nimiKirLRicjitM    of 

Bit  iff.  20 
tnuHrJpfl  nf,  23,  30 
norve  supply  of,  27 
non-Buppurative  li?wionsof,  219 
poHtcrior  wall  of,  14 
roof  of,  12 
KultdiA'iHions  of,  U 
xyptiilis  of,  f>4J) 
liiwrruliu^s  of,  .^2 


Milligiin,  Wm,,  priTnarv  lubcjctjlonis  of 
ear,  .WO 
sureiral  nOipf  of  veitign,  476 
Mirror,  forehead,  tj-pes  nf,  46 

UJN!  of,  52 

Modioliu,  2(10 

abAonce  of,  in  deaf-mutism,  5M 
central  cnnal  of,  202 
injury  lo,  dnrini;  labyrinthine  opera- 
tion, 474 
Mo«eti(!- Moorhof  operation,  4AB 
Motor  apliatda,  33f( 

lianti  s  fiutp  of,  373 
Muroiis  nienibrane  of  (CuHtachian  tube,  2H 

of  l^-nlpanu11),  24 
Mumps,  dcafncsa  restilling  from,  128 

of  auricle,  2 
of  Eust'Ochian  canal,  31 
MuflcnUr  spH^nnH  (unilateral),  inl«rnr«l*- 
tion  of.  in  oLilic  brain  diM?use,  32u.  309 
Mygind,  hcT<>di(y  in  rrlntion  to  Fprvnd  of 

cli'af-miil.i«n,  5111 
Myrinicitis,  acute,  154i 

diagnosia  of,  15ti 

Irentmenl  of.  1.56 

MyniifcU'tuuiy,  iiidicHtioiUi  for,  399 

in  ottti«  tnrdia  catiirrh/ili-t  neuta.  174 
Lri  olitin  media  purulent:*  jiriita.  179 
upenilivf  danueis  of,  400 
Miretral  tnii«)iapt«  rnnilting  from,  400 
U-efitftO  lif,  403 

NbraI  Rpeflulo,  6S 
Nasuptiaryn^iU  adenoids,  5043 
NecniaiB  of  inner  marRio  of  Ijony  meatus 
in  chrouii:  miduliMJur  euppuraliun, 
202,211 
of    onides    in     chronic    middle-ear 
suppuration,  213 
Nervwt,  auditory.  273 
cochlear,  272 
facial  [see  Facial  nerve) 
KloM«>nharvn(teiil,  27 
b>itn|ttoaRal,  .'112 
JaeobRon's,  27 
Irifacial,  2N 
vwtibular,  272 
Nervi      oarotici      tympaiiici      {tympanic 

branches  of  Fjanpftthetic),  27 
Neumann,    influenw    of    Gram    noRntive 
Hnacmbir  hndlli  upon  hmin  (imiip, 
3fiO 
fltatislica  bearinK   upon    usual   loe*- 
tiona  of  hmin  nhflWRH.  358 
Neuniiiiiit's    opvntLiuii    for    Kuppuraiive 

lnhyri[i.t)H'ti.4.  4t>S 
'^euriuiLiivniu    tu;    a    ouim    of    tiuntUu 
nurium,  142 
AM  »n  urcauionnl  cause  of  hyptfiacusis. 
142 
Nfli.«'  Hppnnitus,  Ilanuty's,  93 
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Noism  as  a  oaitse  of  aumi  disorder,  131 
Non-6UDi)uraiivt!diflBaBe8ofiiiiddk!ear,21d 
Xonnol  ocuring  duitanoe*  for  watch,  seou- 
meter,   ponveiwticuial   tdicC)   nod 
wliis|)cr,  74 
t>'Tnpanic  tfrusion,  Iniss  of,  228 
B,  exainip.ntion  of,  CO 
igniiLo.  (yi^bcllar,  378 
plMniDlof^ical,  iliMiiiKiuxhinK  fcAturos 

OJ.283 
vwnbuinr,  ohAmcttirisUc  feeturra  of, 
281 
typMof.  282 

Objective  tinnitus  tiiirtiim  rliie  to  ftnourism 
of  hiutilar  Rrt^^rv,  HO 
duo  U)  anciiri.'tiii  of  iiilcnuil 

atidiUiry  Hrljerj-,  140 
dup     to     cardiiio     valvular 
Ismoo,  130 
Obliqiius  fturictilv,  3 
<;icciipationa]  dwOMM  of  car,  130 
CFdunia,  puBtaurJmilar,  deformity  rwult- 
iiig  rroii),  I8G 
due  U>  funmculoaifl,  109 
due  lo  suppurative  mastoiditis, 
IS6 
Okfuia,  Htatintiis  bearing  upon  etiology  of 

otilic  brain  al>Hrrsfl,  3^7 
Opaque-  or  oovcrt-d  cyc-(tl!ww«*,  u»  of,  in 
dipltfrminitiR  slight  grad^  of  nyBtatoniui, 

'  Operati'On  for  establishing  faciohypogloa- 

ml  nniuttoniuHin,  'tit 
OpcrutiuuK  for  clueiuK  puxLopurntiw  itinUB 
behind  piir,  4SD-IW 
fur rtim-itiim  of  jiiinrnbir dtTiHTnities, 

5ie-52S 
for  cure  of  cerebellar  ftlwo««,  502-504 
of   chronii:   nii(lcll(>H''iir   xup^iura- 

iron,  -132-4:18 
of  infflpl.ivf  sicmoid  siniiH  l.hrom- 

iKutLt.  477-489 
of  fuppumtive  labyriQlhilid,  403- 

I7A 
of     rfinporowplienoidal     atMceMt, 
4m>-5()2 
for  improwment  nf  licairinK,  2.'Ht 
for    relief    of    ariitc    puriileut    otitis 
niwlia.  3W>-400 
of  otitic  meninKiiifi,  504  508 
of  ■fuppuralivc  miwtoiditifl,  409- 

4:12 
of  vertigo.  475-478 
C^pium,    fontra-indifiationa   lo,    in    scuW 

tjTnpanir  disease,  17;) 
f>(ipeiiHt.'iniPr,  S.^  <{piarhmL-nL  and  trirtru- 
aion  of  oasicloa  in  middlr-ear  1uboreuto«n, 
935 
Optto  tiBuritia  b  brain  alyaoem,  tuicnificuntK 
of,  3B7 
inffciivo  oiniis  thrombosis  (Citkv 
ktU),  347 


Organ  of  Corti,  270 

function  of,  277 
Organic  cardiac  Icsiooa  u  a  cause  of  aural 

sviuptoma,  139 
Orientalion,  mRohatUHm  of.  301 

compt-iuaUir^'    activity    of    oon- 
stituent  parta  of,  305 
Oeaeoua  meatus,  8 

deVRJopinenl  of,  4 
Owiolw,  16,  213,  217,  457,  53.' 

disRrtiruLation   and   extJURion   of,   in 

middb-ear  tuberciiloaia,  JtSA 
necrcoia  of,  in  otitis  media  puruleola 
chronica,  213 
Ossicular    chain,  poaition   of   oooMtituent 
parU,  50 
pbynulogy  of  funcUon  of,  37 
relative  maximum  tanvcment*  1 
diffpi-ent  osaidm,  38 
Oasiculoctomy  for  impravcmcot  of 
ing,  250 
on  account  of  necrxMua,  217,  457 
Otalgiu  (aural  pain),  133 
Othomatoma,  102 
OUr  (langlinii,  28 
Otitic  uicuiujplis,  382 

circumscribed     purulent     kpro- 

irifnitigiCiH,  38o 
dtfluiK'  pumlciU  k-ptomcningiua. 

383 
aerouM,  387 
pathwiiys  of  pus  to  braiu  or  [nemnem. 
337 
Otitia  exteruH  (rirciirnMcripUt  acuta,  107 
externa  croupoan,  118 
dilTiiaii  acuta,  116 
media  ca(ArTlu>li»  anuta,  158 

bacteria  conmiooly  a^ 

mciated  with,  ISO 
etiotofur  of,  1S8 
impairment  uf  bcarinfc 

m  (Bexoldi,  162 
iaciiuoin  of  drum  mem- 
brane in,  174 
iion-upe  ra  ti  ve  treatmettt 

of,  172 
pathologi-  of   160 
rupture  of  drum 

Dmne  in,  HU 
surnral    ttnatment    of. 

Ii3,  399 
aymptoms  and  ph>iur»t 
nsas  of,  leO 
hyperplostiea  chnniica,  234 

atrophy  of  drum  mem- 
brane in,  237 
Iiamcusia  Williiui  in,  235 
patliolog}'  of,  234 
s]-tTii>toms  and  aigna  of. 

Imatment  of,  238 
udp  of  Euxtaohian  bou- 
gies in,  238 
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Otitis*  media  hypertrophic^  chr  nioa,  «l- 

Otitta  media  purulentft  dironirs,  xiirgical         ^^^M 

ter«lioiis  of  lynipttnio 

trciilitient  uf.  432              ^^H 

tonHJnn  in,  228 

^ymptoniH  of,  t08                 ^^^H 

niinil  piiin  in.  22rt 

()t,oIirhft,  268                                                    ^^H 

culcitruouH    elmnttes    i  n 

fuiii'lioD  of,  277                                         ^^^H 

drum    nu'nihmrii'    in, 

OMniynosM,  otiolofn'  of,  117                             ^^^| 
KympliiiiiM  r>f,  f|7                                               ^^^^1 

227 

etiolosy  of,  223 

trv-'Ulnit-iit  of,  117                                           ^^^H 

impwrnipnt  of  hivirinR 

OtoflcU^roNiit,  BcinM'tt  trind  f)>'niptom  com-        ^^^| 

in,  224 

^H 

palhoIoKv  of,  223 
phj-Kicri   Mgiw  of,  226 

coiubinuliou  of,   with  ehraoio  tym-              ^M 

pitnic  <li!vnKo.-<.  25d                                        H 

,         [tmRiiO!>i>4  of,  229 

dinKDiuii.'*  of,  '2!i(\                                                        ^M 

relaxation  ofdrujnniem- 

cliuluiO'  u(,  2'I4                                                     ^M 

hnae  in,  22X 

Cmy'n  tUmry  of  pftihoffeuefflfl  of,  249              ■ 

iymptoms  of,  224 

Hnrlnuiiiti'x    li«t    for   wirhit-ar   nrnv                 ^^ 

treatment  nf,  229 

invoIvviiK-nl.  2o3                                               H 

punilentn  nruta,  nninini  tfttider- 

pntholoR,v  of,  2-1^                                                  H 

nem  in,  IRD 

Sii'lionn<!iiin'»  Lhi^rv  of  {wLhogPticwn          ^^^B 

aithet«r     inflation     in. 

^^M 

178 

HvniptoniH  of„  2^                                         ^^^H 

cnniplic^Iionn  of,  170 

trp«tnu^l  of,  255                                           ^^^H 

etioloRy  of,  Hl-'5 

use  of  phosphoTiifl  and  iodide  of  potsit-                 H 

in  infantA,  IG9 

HivLrn  in,  2.*i4}                                                        H 

tiivnn)(i>t<nav    in,    179, 

with    involvement    of    loomhmnoua                H 

'■-im 

cochlea,  2*i3                                                ^^^^| 

nintwrc  of  clnitn  mera- 
DrniM-  in,  167 

Otoflco^M'  (SM!  DiuKiloetic  Iu)n>)                              ^^^H 

Oval  t\-indnw,  11                                                    ^^^H 

ajTiiplonis  and  phjitioal 

Overwork,  hnsinEwi  etrnin,  ein.,  influence                 ^M 

signs  of,  KKl 

of,  Upon  proKreaa  of  ototMiItTuew,  24S                ^^H 

trontnient  nf,  173 

^^^^H 

cbmnic;i,bunechnngPiiin,I94 

Pac hymen ineit is,  circunrncrihed,  3S2                   ^^^H 
Page,  John  li.,  brain  aljSLi-ss  su(;euiaifuUy          ^^B 

f«ntm]   pprfonttiona   of 

dnim    mpnibranp   in, 

drained     nftrr    miillipic    ineitUOHH,               ^H 

20! 

4US                                                     .^^M 

chulHHtuutoDiiiloua    for- 

couKciiital   microtia,   catw^report  or,        ^^^| 

inntinn  in.  1!(6 

^^M 

coniplicjit.ioni"  of,  2115 

PKniv,  orifcin  of  subjective  notacn  in  tym*         ^^^H 

etiulofdoil  n-libtioii  of,  Lu 

[Mtiiie  {lisviaBc.  137                                              ^^^| 

brnin  iibeww,  3SV 

Pftnw'9  j>l.i»tie  iflttp)  operation,  450                  ^^H 

■etjnIoKj'  of,  HI2 
furmudon  of  pul)i)i  in. 

pMiiniKm  WilliMi  lib  iititir  ii>i'<Ii»  liyi»er*                H 

pliulica  chroniHi,  235                                H 

1!M,  200 

in  otoselrmi^iii,  252                                         H 

indiriilioiix    (or    ritdicjil 

Pnnwitir  inflNiiim.itinn   uf  (■xt'(-rn»9  »udi-          ^^^H 

opomtion  in,  210 

tory  nn'titiiM  i'i]U)iiiyv<wts),  117                         ^^^| 

non-iip«*ri\tivptreftlmpiit. 

Part'ntnl  e/>nMin([uinity  in  relation  1o  denf-        ^^^H 

o(,  20.'. 

^^^H 

OB^icular  nccr*i!tiH  in,  213 

Parotitic  deiifcLctx  rexiiltins  from,  12t>               ^^^H 
PaflBaii-Tmiilmann  oponition,  400                       ^^^B 

OKsicnloctomy     in     ihp 

I.n-tilrjii'nt  of,  217 

Perforation  of  driini  iijx'mhrani^,  diaitnosA                H 

pHtholojjy  nf,  192 

of,  r>s.  UU                                   ■ 

perf()nir,i()nfl       pontunnl 

epidfimiijintion    nf    marKin*'                H 

tn   .ShrnpncllA  mcm- 

of,  in;{                                         ■ 

brsnc,  2(13 

measures  for  olosinji,  2(M1                      H 

physiral  nigns  of,  '200 

PorfonitionH  nf  ShrapnffU'n  mftnbrunc,  2(>3         ^^^ 

axffnJticAinv  of  mAreinnl 

(rcnlment  of,  214                           ^^^f 

|x«rf<jr»  1  lonn   in,    202. 

Perichondritin  of  uurictB,  101                                  ^^^H 

211 

I'tiolnio-  of.   KDl                                           ^^^B 

aignificanor   of   jxiotnu- 

permanent    dcformitv    rctnilting                 ■ 

rieulur    inib]H'ri')8l<*al 

fmin,  1()2           .     ■                                    ^ 

abBcew  in.  210 

symptotnE  nnit  pliVHlml  sIkus  of, 

■pontADCous    resolution 

101 

io.  195 

treatment  of,  101 

502 
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PerilnhxTintJiitM,  dofimtinn  of,  312 

diucrviituil  diiiKDOBis  front  other  Isby- 

rintliiiif^  leHniui,  313 
»»yinplciui»  oi,  312 
treutineiil  of,  320 
Pcril}iii|ih,  2tU) 
PerisiDOLia    ahflcefls    (aeo    Ahoccn,    pcri- 

stoous) 
Phan'nKRal  oriiiae  of  EubUcIiuiii  cuiiul  iu 
adulti>.  :{l 
in  irtrntid',  31 
Pliarj'iix,  cxiuiiiuBLion  of,  71 
I'h/Hicnl  Hipis  of  nruto  tniu<4oi<titM,  184 
rtiysiologj'  of  Mtxmd-cMndiirlJnfc  nppftn- 

of       n()iind-i»roeiviiiir       rrn>rh«niam, 
274 
PiUiiutiMiii,  M3 

PLt«tic   opcrntioR   for   cornM^lion   of   ma- 
rrtH.iii,  GolilsU-iii'H,  ."i20 
op«r&tioR8  for  ctoninK  pimtopcralivc 

opF.niiiK  liehind  ear,  4.'5fi 

Mmctiic-Monrliof,  4.'i9 

PaHwu-Trautmann,  -tlKl 

for    replacement    of    prtjjecttn); 

auricle,  521-525 
for    rpplncernenl     of     projecting 

auririf,  DikjIe,  522 
for    rfplattrniDnt    of    projecting 

nunclf,  lliiltiii's,  522 
foniiiutt  fmrt  uf  Tiuiicoi.  iiiiisUiid 
opcrution,  iA'J 
(Hnp)  opcmtiuii,  liHlUtucL-'B,  450 
Broil] 'h,  451 
Komerw,  41SI 
PiiriMi-'*,  4.tO 
8iel)i-uniiitiiiV.  450 
rneiiniAtie  celts,  wido  ilii«irihiition  of,  in 
trrn|Miml  lionc,  422 
iniiKloiiI,  32 
PointinK  triitfi,  in  nrrhellnr  diHoajip,  390 

in  vi-Mihular  (iiwiL"*!*,  ItM 
Pobtwr's  aoounicter,  75 

metliiKt  of  infliiliori,  iiHlinatiotui for,  Al 
(.ci^hnii^  n(,  til 
I'olyotia,  .'U 

Pul>i}i,  funiiBtion  of,  in  chronic  middle-car 
fliippiinilion,  l<J4,  200 
n'moiiil  nf,  214 
Poditioti  of  mpmbrana    Lj-mpanl    in    iu- 
fflncy,  5 
of  Unmxiral  hone  in  infjinl  skull,  6 
PoBtuuricu titr  nbeifes,  18i) 
(rdcmH,  ISC 

diir  Ui  FiiriJiiruLiwin  nf  iiKnitiiK,  KKI 
•iuv  tu  auppumlivtr  [iiiuituiclitis, 
I8l> 
ci|)oninK   follnwinfc  nuHrjt]  oiKTiition, 
trt'iitiriviit  uf.  459 
Prwtftior  fold  of  incrnKmntv  [ymimni,  25 
Pouclii'#  of  tJriini  ini-Tiilintni',  24 
Preioisinvy  siikI  IuIkt,  iuflnoiitv  of,  upon 
prop^^^e  of  ntosclftrotds,  257 


[Vcparation  of  pAlicnL  (or  mAstoid  opcrii' 

don,  4W 
Pnlclianl,      usaeoua     staprdio- vestibular 
tuikylufUH  following  tnidolc-car  aiif^ura- 
tion,  245 
PrucvsHua  brevis  incudie,  IS 
mallei,  18 
coclilrArifi)nni«,  12 
folijiuuis  nuilk'i,  18 
liniiciiInriH  incudis.  17,  19 
Prtijr<?lirt|j;  i-.int.  nurgicatl  lTmUni;nl  of,  517 
Promontory,  II 
Pruteak'fl  Attachment  stniv,  20 

Hjwop.  hoiindarioM  of,  25 
l^fychi(r  b[iiidiio«e  (cuusiuK  scosury  visual 
ArihnRia),  '.i3A 
(lcaln««*,  543 

QtiAdnintA  of  dnini  niembmnt^,  relation  of, 
to  iiitruiyiiifumir  .stnirttirvfl,  56 

Radi^  mastoid  operation,  432  

BallnnccB  flap  operaLion  in, 

HrUlir!iflniio|>Dmtinn  in,3Al 
dangers  of  stapedial  injury 

in,  441 
deUult'd  dwicripuon  of,  432 
fflcinl  nerve  inhir^'  and  par- 

alysiii  in,  *V£ 
indKatiouo  for,  216 
inHuciiH%  ol,  upon    heanuK, 

456 
initial  iiicinon,  433 
K'inn'r'sR.ipopfnifionin,449 
Piiiiw-'s  tl.-ip  o|K'nition  in,  4Stt 
pu«toptrr»tive  treatment,  4fil 

fKluctioa  uf  fnoal  qiur,  437 
rcuiuvnl  of  inner  margu  of 

caanl  wall,  *m 
Sin beiin mini's  (liip  oprration 

ill,  450 
Hiirffiml  irraLme.nt  of  Kusta* 

fliiaii  cann\,  439 
uae  of  flkin  ftr^fta  in,  453 
Rae,  J.  B.,mpta»UiI-iebruiuahMxmae«iQd* 
ar>-  to  iitfective  sigmoid  sioua  throm- 
botiix,  1153 
Rcn.'ffiUM  dliptiiTUs  tfovm  elliptim),  203 
tKphcririi.i  ifovcu  bemi.aphcrica),  303 
Redu plica ti una  of  tyniptinie  mticuoa,  2S 
l<cik,  11.  O.,  biowl-elot  opi-raliun,  435 
lt<>isHncr'H  membrane,  270 
R(v<Tction  of  juKular  vein  in  aigmoid  nnus 

t  hrombcwis  4e5 
RfKpiratorv  paralysiB  in  absoeos  of  oetv 

lH4liim,  379 
RiL'tnic'tiuii  of  drum  mcmbnuie,  cardinal 

*!iitm^  of,  147 
Hi^tni<'tiirM,i«Of-r(^tAinin|(,  407 
Kotnilii.-iis   aiireni    (musculua    auriculafii. 
poatcrior),  3 
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Rntn>^urinUar    fistula,    nperRtionfl    for 

cloflure  of.  4S»  4B2 
RetziuBs  Kbre  celld,  269 
Rheumatisni  and  gout,  fiUnlnidral  mln- 
tion  of,  In  auriculir 
t'CBenici,  99 
tn     riininnilnHiH     of 

meHtiift,  ins 
to  tyiiiTJanic  diwaae, 
41 
RhiiHMMipy,  anteriarr,  7n 

po!it*rinr,  71 
Rir)ianlH.  Civa.  h.,  tiiodificatioiui  of  radical 

opcralion,  457 
Ricnards,  J.  D.,  initial  inciBion  in  radical 
npcraiiiiii,  433 
opfration  for  suppurative  lab}Tinthi- 

U»,  4fS7 
tre&tini?Qt  iif  narrow  bonj*  mnatus  in 
radical  operation,  443 
RichHrdsV  ciirettex,  411 
RiuDC^'a  Uist,  rliajtnwsLic  value  of.  00 

mothiKJ  of  flpplj-icig,  80 
Rixininn  notch,  II.  20 

Hcjnni'nl.  (1,  20 
Rod^  o(  Corti,  270-271 
RiinKviir    nii?thott     of    opening    nustoid 

Ron^'iira,  ii«lcetion  of,  400 

RnlMn,-  nyxtitginiiM,  282 

KotatiOD  t«4>l,  diaKrainiuutic  demonfltrn- 

tions  of,  302 
■.-xplfinaticin    in    iiccortlnmrc   with 
EwnldV  I'XptTinicnIs,  283-287 
siitxiifinnnco  in  diETtisc  suppura- 
tive UhynnthitiK,  U01~304 
liound  window,  11 
RudimfvntAry  iiuriHi'  (mi>rol.inl,  .516 
Kiipturc   of   miuithninii   tvtiijKini   iliiring 
inllalion,  237 
in   acute   tyni]mni<f   inflnm- 
matiiiii,  IGl 
Ruttin,  pye-RTound  nhan^f  in  iiitrncroDial 
WioHfl  fif  ofi'ic  onicin,  3Hfi 
opcrarion  for  n-plncctnrnl  of  prnlnid* 
ing  pnnn,  .'ilt! 

Sacfulur  nerve,  272 

Saccule,  uiatomy  of,  266 

SacouM  eudolympliatjcufi,  206 

SAKging  ol  the   poetrroaupcrior  wall    n{ 

tnOaliM,  ingiiiflcanra  oF,  184 
Solpingophiuyiigcal  musclt-,  31 
Hnlvaraiin    in   relutJon    to  cmniKi   nerve 
li-Miiinx,  548 

metliud    uf    iiJuiiiiisirutiou    yieldinic 
boBi  rt-^iilts  (Fortlycc),  o-W 
fiantorinj,  bwun'M  of,  4 
SRtyreBT.Sll 
Soah  mraift  (dnitiis  cochloartsl,  269 

tyntiuicii,  2til 

vwitibiUJ,  201 
Srarirr  fevpr.  hapt^riirmiA  in.  .'in4 


Scarlet  fever,  charanti^r  nnd  frequency  of 
aural  Kotii plica iiona  in,  128 
dwitjuction  of  dmio-hpad,  128 
H(-arpii'B  metnbtiLDC,  12 
Sctimiceelaw,  perforations  of  Hbrapncll'B 

ineiiibmne,  SO-V 
Schwabnrh'H  test,  89 
fiohwurtw,  pioneer  work  in  mastoid  fflir- 

cery,  -Kt^ 
Srliwartxp-Stnpke  operation,  432 
Sclerotic  nta^itciid,  32 
Self-retnininn  retractors.  407 
Siimicircular  canab,  anatomy  of,  263 

author's  flchcmc  for  nncnionting 

exact  pofution  ol,  285 
cx|)rritnenlal  irritatioij  of,  378 
physiology  of,  276 
Serotui  men  I II git  JA,  504 

Dii!iiiniio-<.>nrcpliaIiLiji,   trvutmont    of, 
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Shanibau^,  distribution  of  IxbvTin thine 
blood-vcstwL-.  273 
etructuml  iinA  phN-miologtCAl  imnloiiy 
bvtween  liair-d-IU  of  fVfrti'd  organ 
aod  ibcK  of  ihL-  vruiue  and  maeulw 
■cuBticB,  277 
theory  as   to    function   <rf    tectorial 
membrane,  276 
Shrapnell's  mcnibmne,  5,  21 
porforaliun  ol,  203 
SiebvnumiihV  plastic  {flapl  operation,  450 
ihwjn.'    (w   tn    |)athoKf>ne»ifl   of    oto- 
Mctii'rottiM,  247 
SicK«r«  otwcope,  59 

Sigmoid  siniLs,  iicndentAl  opening  of,  dur- 
ins  EUDjttoid  operation,  424 
dura)  walls  of,  -HO 
infection  of,  in  relation  to  cere- 
bellar ulwocfw  .341 
occBNiinttl  abnormal  poiiition  of, 

445 
9urginal  exjilomiion  of,  483 
Biirsical  exposure  of,  technic,  479 
Simulate  deafnent.  leflla  for,  93 
Sinufi,  cavernous,  thrombosis  of,  34S 
phlebilin,  343 

thramboNfl    («*<■    Infori.i\-e    BiKinoid 
ainua  t  hronilKwifl ) 
Skin-gniftinn,  foltowinu  radical  operation, 

4.^.1 
SUnjtrr,  I{.  J.,  and  Sir  Victor  llorslcy,  on 

oni'fiiHUon  of  pointf  of  "paw,  304 
Soittid'Ctinduciing  mt-chaniHiu,  cunstitueDt 

part«  of,  I 
Sound-coniliiclion,  phymology  of,  34 
SouiKl-]*cr«-ption,  phj'nolac}'  of,  274 
Sound 'pt^rccptive  t^iechnnism.  constitucnl 

fwrta  of    I 
Sound  valuiii  in  cou\Trsatioiial  vpovch, 

81 
Snii.dilli'.  wnt  drnfnoti,  539 
Sprcuiu,  atiral,  48,  49 
nawil,  68,  80 
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«I»Jnp  of  Henlc,  UKi 
Spiral  Kaniilion,  200,  272 

liRnmeni,  270 
Spur,  facial,  438 
Stacke'it  opemlion  for  chronic  middle-ear 

fiunpurHtion.  4-14 
StAcJci*  s  njTiIi>(tnr,  445 
8Uii>edial    ftnk_vlt)«|is    in_  chronic    h>'per- 
tniphir  (jlitin  mnlin,  224 
ftxaliaii  in  iit*K*rli'r(iKi!t,  S^fi 
Stapediiw  inu^^li.',  division  of,  for  improve- 
mcnl  nf  hcarintt,  2.'i8 
function  of,  39 
molor  Mippl>  of,  28 
origin  imcl  inwrlion  of,  34 
Stapefl,  aimtomy  mf,  IS 

ftrti<?ulstion  and  iiKiimpntR  of.  '23 
oxtmctioti  nf,  for  nslief  of  deafiioie, 

269 
fixation  of,  hk  rPFult  of  riironic  middle- 
car  )tupptirntion,  199 
by  fldhcRivr   bandfl    in   chronic 

niiddlc-onr  ratarrh,  224 
in  uliNscIcni&ia,  24fl 
Buximutn  rxcimions  of,  38 
ll^iliiuilioriof.258 
ruptiirr-  of  i-tLpttiikr  ligament,  437 
Buiiriffll  iiijiirk-  of,  iw  ovitiw  of  sup* 
pumlivc  Inl'VpiiilhitiM,  292 
Stslifticn  aR  U)  coniimnitivc  frvqiimivy  of 
temiwriil   \a\n\  iiiid   romm'llftr  ab- 

KOrner'h,  bcnring  upon  comparalivf' 

fn.'qiiipnry  of  dura!  fiflliiLi'  in  brain 

abKPC<w,  402 

Sterile  gauxe  wick-i  in  trc^Htnient  of  firul<> 

piinilcjit  otitis  mi'did,  177 

UBc    of,    in    brain    nhtw*,*!, 

501 

Strcit's  opcrattua  for  chronio  middle-enr 

suppuriLtion.  467 
iStuctcy,  J.  A.,  trcftlment  of  otosrlerosiB, 

257 
•Subjective  noisTO,  136 

curdiiu-,  ).r     KMindx  Ininnmitted 
from  uirdiac  vulvulfir  lesiooe, 
139 
cerphnd,  t.r.,  Niiditorv  hjilliicinn- 
ticMic  due  to  irritstitui  uf  L-orti- 
ral  henrinK  rentrw.  143 
circuUlnry,   tr.,    UUhhI    voundx 
dui*  U)  local  vu«cnUir  diauRee. 
laft 
bsmic,   rr.,   K   bruit   Aomftimeti 
heard  in  pronounnrd  Rradve  of 
MUDmia,  140 
lab^-rinihinc,    du(-     to    orfpinir 
aians^B  within  Lab>Tiiitli,  HO 
neurotic,   tM.,   due   to   h^^MTipfl- 

thMda  of  acotistic  npn-c,  141 
tynipaniR.  >'.(.,  due  to  lesions  in- 
tcrfcrinic  vi\h  oniind  tmnFtmie- 
nion,  Kin 


Subpcrioetful  abeceaB  In  acute  nuMioiditis, 
185 
deformity  rosultiim  from,  185 
sifCnificaniY  of,  in  chronic  middk^ 
ear     suppuniUoD      (Mygiad), 
216 
Siilcm  tympanic lui,  6 
Supemumerur)-  nodules,  auriciiUr,  514 

trcuimunt  of,  621 
Supramcfttal  t^pinc  r!>7)inc  of  llcnk-l,  406 
Surgical  dislocstioD  of  itApew.  ptitholoKUad 
siKDiScann-  uf,  315,  400,  441 
exploration  of  brain,  495 
l^iiidea  to  labyrinlhinc  v«slibiile,  4tt4 
lujuricE  of  facial  jivny  durinf;  laby- 
rinthine operation,  471 
of   moilioluit,   mlhologpc   aigiufi- 
caiicc  of   474 
measures  for  relief  of  dcAfncsn,  25S 
opening  (acndenlsO  of  internal  aud>- 
tory  turatiis.  474 
Symptom  complex  of  VMtibular  trrilAtion, 

Symptoms  of  iiiinierunuil  disea«u,  322 
f^bilix.   influence  of,  ui>on    progress  of 
inl*^rcun*nt  otosclraxiii!!,  344 
of  Huditun-  nerve,  relation  of  aal^-u- 

mn  to,  54S 
of  Inbyniith,  ncniiiretl,  530 
contcenital,  530 

Tnjttc,  diMtur>inncc  nf,  as  mmll  of  injmy 

to  chonln  lympniii  nerve,  402 
Taylor.  A-  S.,  RUncical  treatment  of  facial 

[mralv»LH,  .'>I2 
Teeth,  le»iona  of,  as  cause  of  aurml  tsyxap- 

toms,  ASS 
I'cinperatuTC  and  pulm  ehaii|tea  eharacter- 
irtio  of  intracranial  disease,  334 
ehantpee  in  bniin  abHcnn,  3d4 

in  infective  sifpnoid  ainiia  throm- 
ho«i.'<,346 
Temporal  bone,  de%-pIopmpnt  of,  4 

relation  of  intracranial  Mructum 

to,  490 
vniiv  distribution  of  pneunuitir 
«pacc«  in.  422 
lobe  abacecH,  apnaaia  in,  371 
b»clorit>ioK>-  of,  359 
diffcRntiaJ  diapioaia  of.  f  mm 

cenballBr  anKcvwH,  379 
ctioloK>-  of,  357 
e>i>-grouna  ohan^  in,  360 
fonnx  of  imralyius  o<Ksaioii> 

ally  oceurrinK  in,  360 
mental  dirturbanoea  in,  380 
o|K-ralivi-  Ireaitnwtnt  of,  490 
pat)io)oK>'  of,  301 
postoperative  treaUnetit.  of, 

499 
ptilK      and       toniperatui*' 

rhanins  in,  366 
pu]iillar>-  changea  in,  371 
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Temporal  lobe  nb»i«*«,  nirfticAl  ftxplom- 
tioit  of  UmponMpliviiuidul 
lobe.  4&5 
xyniptoiiM  r>f   '.HV2 
techiiieai  fHultii  in  LreutmeDl 

of,  W2 
tcrmin:!.)  xlage  of,  374 
^^MioD  of  nuniiiil  ituuiiiJ-vuuductuiK  iii«ch- 

Buam,  Mach's  thi^oni-,  'J.V 
Terumr  luilsiti  tniMclr,  31 

Ijiup&jij  riiijiiclc,  cuiial  Tor,  12 

(li%-udon  of,  (or  imiiro^'cmcnt 

of  HpariHiii,  2.19 
fuuctiun  uf.  30 
nen-c  «sipp[y  of,  2S 
origiTi  «nfl  insertion  of,  2-1 
Tlti>Enp«on,  J.  J.,  jURulur  vi*iu,  UtCtilion  of, 

477 
Ttir«],il.  I'xiiiiiiimlion  of,  (19 
'J'bfjiiitKjxiB  of  ukvcniuiis  sinus,  obliterat' 
inK.  .•'vmiitorrm  of,  318 
of  MKinoii)  •linim  (wpp  Infrctivt-iuRinoid 
■iiUL^  tJiruiiiboiuH) 
Tinnitiin  iiiiHiim,  136 

niH-nrixnuil,  <liie  lo  aniniHwii  of 
iiitvniiLl    auditory    or    bueilar 
ftrtrr>-,  110 
cardiac,  soutnlj'  tmnnmillM!  from 

onnliuL-  viilvulur  ]i?<i(iii,  130 
oercbml,  fiH«iitnr>'  ^inlhicintiti^n.* 
due    111    irril.-Lt.ioii    i>f    rortiriil 
uiiiiitory  wiittvp,  113 
<iiroulalonF%  ix. .  blood  wiiikU  due 
tAt   ]>ririu  vnxruliir  ch.uiKCjt,  138 
lineniic,   t'-f.,   »   bruit    !K>ine(iiin» 
tninninitt'Td  in  pntnnunri^d 
KTurli-M  of  nim-miii,  14(1 
labyrin thine,  counds  (iu<>  to  e>r- 
gnniii!  chanKfJ<  wirhin  Inbyriiitli 
((.£).,  ill  otuMcU-maisI,  l-tO 
neurotic,   i.e.,  dm-   to   hyiif^rn-s- 

Uii'aiu  of  auditor)'  nrrvi's,  |41 
tympanic,  due  to  tympanic  inn- 
dili(in>i  intcrfcrinR  with  nound 
IratiHiuiwiinn.  136 
Tohac™,  aural  di^^aM'  mie  to,  130 
Tiilirv,  Gen.  L.,  JiRntion  of  inlornal  jugular 

will,  4«0 
Tod.  fluntrr,  ossiculectomy,  for  o-lioi  i>f 
cbrwnic  midfilrx-Jir  Muppumlion,  458 
Klulistiiv  bi'ariiiK  upun  usual  locatiou 
of  brnin  abdcciw,  358 
Tono  pprwpt4(Hi,  drtj'ntiiiiiititin  of  rli«n)ff« 
111  tuwer  limit  uf,  83 
of  chniiici.<n  ill  iiiijwr  limit  of. 

HflniliolLs's  theory  of,  274 

nomiul  limits  of,  73 
Toynbw'd  arliticiiil  iJnim  nicmbnuit',  570 
IVaclus  Hpiralis  furoiutDusui!,  272 
Trajncus,  3 
Trndtw,  2 
Tmii&vcrsus  auriculm,  3 


Traumatic  d^nnatitifi  of  auricle,  97 

injuricK  uf  mcmhrajiu  t>-nipani.  IRQ 
Trt'.i  tmt-ni  of  brain  u.bA«.<8S  drained  tnrouifh 

dirn.1  ftelub,  494 
Trifiiciii]  iR'n.1'.  tyinpanir  bmnch,  28 
Tubal  catarrh,  acute,  aiwcultatory  aigna 
of,  1.'.! 
chRtiKPfl  in  drum  memhmni- 

in,  1 17 
in  children,  1&3 
etioloKy  of,  145 
pathoiof^-  of.  146 
proKnnsis  and  trentment  of, 

HO 
symctoTDs  and  physical  mgnn 
of,  14« 
chronjo.  dinKn<uw  of,  221 
evniptoTris  of,  21d 
ln-stlm.-nt  of,  222 
Tuberculosis  of  uiJddlr^  far.  caries  uf  laby- 
rinthinr  riiixiule  in,  534 
dijiitriitwii'  of,  iilW 
clioluiiy  uf,  532 
(uiitl  pnnilv»<tH  in,  536 
pAlholiiity  of,  533 
priniur}'.  536 
proicnoMe  of.  636 
syniplonuiniid  physirftl M^s 

of,  534 
irpntmRtit  of,  537 
'l\ihntyin|mnic  oongtxtion,  aout4>,  MKnlfi- 
c-iince  and  physical  siiuiii 
of,  Mi) 
Ircatiiiont.  of,  153 
Tuning-forks,  nuthorV  set,  S6 
R(>zold's  »Pt.  Sfl 
Ilartmiinn'a  sol ,  84 
use  of,  S3 
Tympanic  ctivily,  iuiHl«my  of,  10 
iintcrior  wall  of,  J3 
bloodM'esBelH  of,  2B 
door  of,  14 
folds  of   mucous   membrane   in, 

2.T 

iullanimiition    of    (sw    vnrioua 

fonns  of  otitis  media ■! 
laiidmitrks  of  inner  wall  of,  11 
Uiiiiitf  membrane  of,  24 
tncmDmuous    compnrtmcntx    ct 

Htt si;  '2V, 
niuodvs  iu,  23 
iifrvoiis  ifupply  of,  27 
poeU-riur  wall  of.  14 
roof  of,  12 
aiilKliviition^  of,  10 
mill)  elf H,  futirtion  nf,  39 
rind,  5 
vault,  ftnilc  infection  of,  166 

Hit-nilirunoiiH    com  part  menl«   of, 

20 
p&ii»  of  omiculflr  chain  in.  56 
Typboid  fever  ns  cmuc  of  aur&l  aiscaNc, 
128 
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Umbo,  19 

(Jnilateral  muscular  paralysis,  interpreta- 
tion of,  in  intracranial  disease  of  otitic 
origin,  327,  369 

Urbantschitsch,  eye-ground  changes  in  in- 
tracranial lesions,  366 

Utricle,  anatomy  of,  266 

Utricular  nerve,  272 

Vaccine     therapy,     autogenous     tersua 
"stock  '  vaccines,  566 
in  the  treatment  of  aural  disease, 

554 
theory  of,  555 
use  of,  in  aural  disease,  557 
Vagus,   its   communications  with   nerves 
controlling  local  blood  supply  of  laby- 
rinth (Woakes),  129 
Valsalva's  method  of  inflation,  60 
Vein,  jugular,  477,  485 
VenoLs  sinuses  of  brain,  chart  of,  356 
Verticiilium  Graphii,  117 
Vertigo  ab  aure  Iieso,  52S 

due  to  cerebellar  disease,  377 

due    to    chronic    hyperplastic    otitis 

media,  236 
due  to  otosclerosis,  252 
due  to  vestibular  irritation,  28S~295 
due  to  vestibular  paralysis,  3(^ 
Vestibular  apparatus,  physiology  of,  276 
ataxia  (static),  288 
irritation,  symptom  complex  of,  287 
nerve.  272 

nystagmus,  characteristic  features  of, 
281 
forms  of,  282 
paralysis,   ciiiiicjil  manifestations  of, 
:i05 
Vestibule,  aqueduct  of,  266 
MoihI  supply  of,  273 


Vestibule,  membranous  stnictures  of,  265 
nerve  of,  272 
opening  into,  263 
osseous  portion  of,  263 
surgical  guides  to,  464 
surgical  technic  of  opening,  470 
Vomiting  as  a  symptom  of  mtracranial 

disease,  323 
Von  Stein,  percentage  of  cases  of  middle- 
ear  suppuration  developing  labj-rintbi- 
tis,293 
Von  Troltsch,  pockets  of  drum  membrane, 
25 

Watch-tick,  normal  hearing  distance  for,  74 
Weber's  test,  value  and  limitations  of,  90 
Whispered  speech,  method  of  testing  by,  81 

normal  hearing  distance  for,  75 
Whiting's  encephaloscope,  499 

gougea,  408 
Wittmaack'B  experiments,  275 
Woakes,  aural  sjTnptoms  due  to  pelvic  and 

abdominal  lesions,  139 
Wolf.  O.,  tones  inherent  in  consonants,  81 
Wora-bhndness  causing  sensory  agraphia, 

335 
Word-deafness  (sensory-  aphasia),  334 
Wright,  Jonathan,  blood  cultures  in  sup- 
purative lesions  of  ear,  349 

Vankauer's  curette,  209 

Eustachian  applicator,  240 

Zaufel-Heine  operation  for  chronic  middle- 
ear  suppuration,  443 

Zygoma  in  infant  and  adult,  7 

Zygomatic  cells,  treatment  of,  in  mastoid 
surgery,  421 
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